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SVIC  NOTES 


THE  MIL-8TD-810O  SESSIONS  AT  THE  54th  SHOCK  AND  VIBRATION  SYMPOSIUM 

If  attendance  it  any  measure  of  tha  tucoaaa  of  technical  aaattom  at  meetings,  than  tha  two  aattiont  on  MIL-STD- 
8100  mutt  have  been  tuccaatful  bacauta  both  ware  wall  attended.  Before  briefly  reviewing  theta  aeationt.  I  with  to 
thank  all  authort,  the  panel ittt,  the  cochairmen,  and  tha  chairmen  for  their  contributiont  to  theaa  aattiont.  Special 
thanki  are  due  to  Or.  Sheldon  Rubin  for  suggesting  that  thit  standard  should  be  diacutaad  at  thit  tympoaium.  Special 
thanki  are  alao  due  to  Mr.  Eli  Latter  of  the  Defenee  Materiel  Specification!  and  Standard!  Office  for  hit  help  in  tecuring 
enough  copiet  of  MIL-STD-810O  for  dittribution  at  tha  meeting.  Their  availability  certainly  helped  generate  interest  in 
both  of  thasia  sessions. 

To  summarize  the  content  of  theaa  taationt,  the  morning  teuton  concerned  the  rationale  behind  MIL-STD4310D. 
Its  chairman  and  cochairmen  sera  John  Mbfford  of  tha  Aeronautical  Systems  Division  and  Bob  Hancock  from  the  Vought 
Corporation.  In  that  station  Or.  Sheldon  Rubin  from  tha  Aerospace  Corporation  described  tha  changes  in  the  shock 
tatting  procedural.  A  presentation  coauthored  by  David  Earls,  Dr.  Alan  Burkhard  and  Scott  Hall,  all  from  the  Wright 
Aeronautical  Laboratories,  described  tha  overall  impact  of  MIL-STD-810O  on  the  environmental  tatting  process;  David 
Earlt  made  this  presentation.  The  tats  ion  wet  concluded  with  a  contributed  paper  by  Henry  Caruso  and  Edward  Szym- 
kowiak  of  tha  Wattinghouta  Electric  Corporation  on  the  ratponaa  of  Line  Replaceable  Units  to  bench  handling  shock; 
Edward  Szymkowiak  made  the  presentation. 

I  was  capably  assisted  by  Wallaca  Permenter  from  the  Naval  Weapons  Center  in  chairing  tha  afternoon  session. 
This  session  dealt  with  the  implementation  and  the  use  of  MIL-STD-810D,  and  it  included  formal  presentation  followed 
by  a  panel  discussion.  Howard  Allen  from  the  Rockwell  International  Corporation  made  tha  first  presentation,  and  he 
described  their  experiences  in  developing  vibration  tact  criteria  for  Apollo  and  Space  Shuttle  Equipment.  Harry  Himel- 
blau,  also  from  tha  Rockwell  International  Corporation,  and  Marion  Coody  wars  hit  coauthors.  Or.  Allen  Curtis  from 
Hughes  Aircraft  Company  discussed  the  impact  of  MIL-STD-810D  on  laboratory  shock  and  vibration  test  procadurae. 
Jack  Robinson  from  the  Army  Teat  and  Evaluation  Command  served  on  this  penal  along  with  the  authort  of  tha  invited 
papers. 


To  conclude,  apace  does  not  permit  the  discussion  of  tha  many  extensive  changes  to  thit  version  of  Ml  L-STDBIOO. 
Owrail,  this  document  it  more  flexible  because  it  provides  for  tailoring  test  conditions  to  specific  platforms,  and  many 
of  its  test  methods  permit  low  level  taste  to  be  deleted  If  it  is  known  that  the  equipment  will  be  exposed  to  similar  tests 
that  are  more  severe.  However,  this  increased  flexibility  in  this  standard  is  provided  at  the  cost  of  requiring  environ¬ 
mental  engineering  expertise  to  intalligentiy  apply  its  provisions  for  developing  realistic  environmental  test  criteria. 
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EDITORS  RATTLE  SPACE 


THE  COMPUTER  REVOLUTION 

This  issue  of  the  Digest  is  a  milestone;  it  marks  the  end  of  the  fifteenth  year  of 
publication  of  the  Digerf.  It  seems  appropriate  to  reflect  on  the  impact  of  signifi¬ 
cant  changes  that  have  been  reported  in  it.  The  past  15  years  have  witnessed  enor¬ 
mous  advances  that  have  affected  and  will  continue  to  affect  the  way  we  do  engi¬ 
neering.  It  can  be  said  that  the  quality  and  cost  effectiveness  of  engineering  have 
improved;  it  can  also  be  said  that  these  improvements  have  not  always  resulted 
in  better  problem  solution  or  engineering  judgment. 

The  greatest  single  influence  on  engineering  during  these  15  years  has  been  the 
digital  computer.  Its  tireless  power  in  using  numerical  algorithms  with  efficiency 
and  speed  to  solve  differential  equations,  to  perform  graphics,  and  to  store  and 
retrieve  data  has  revolutionized  the  entire  engineering  field.  It  is  true  that  main¬ 
frame  computers  were  popular  15  years  ago,  but  few  engineers  had  access  to  them, 
nor  did  they  completely  trust  working  problems  on  them. 

The  power  of  the  mainframe  computer  of  the  1960s  is  now  available  in  the  desktop 
microprocessor,  and  the  computer  hardware  now  avilable  can  be  used  by  virtually 
all  engineers.  The  microprocessor  is  the  basis  for  test  control,  FFT  analysis,  data 
storage  and  manipulation,  and  logic  in  problem  determination. 

On  the  other  hand,  the  capability  of  the  mainframes  has  also  been  extended  by 
orders  of  magnitude  and  now  provides  the  means  for  solving  problems  that  had 
not  even  been  formulated  in  the  1960s.  Computer  hardware  has  provided  increased 
capability  not  only  in  modeling  through  mathematics  but  also  in  testing. 

What  about  the  future?  In  my  opinion  the  computer  will  continue  to  dominate 
advances  in  engineering  for  the  next  15  years  and  beyond.  However,  it  will  be  a 
software  revolution  -  not  a  hardware  one.  The  minor  advances  that  will  be  made 
in  hardware  will  increase  computing  power  and  lower  microprocessor  costs.  More 
important  will  be  the  order-of-magnitude  advances  that  will  be  made  in  software; 
they  will  enable  us  to  utilize  the  computing  power  we  already  have  available.  This 
user-oriented  software  will  provide  the  capability  to  solve  larger  sets  of  equations, 
to  manage  and  analyze  data,  and  to  control  processes  and  tests.  In  other  words, 
user-oriented  software  will  increase  the  efficiency  and  cost  effectiveness  of  engi¬ 
neering  and  will  allow  more  efficient  hardware  development,  problem  diagnosis, 
and  equipment  evaluation. 

There  is  a  pitfall  in  all  of  our  computer  capability,  however.  And  it  is  the  possibility 
that  we  will  allow  the  computer  to  become  the  black  box  of  engineering.  The 
temptation  will  be  great  to  rely  increasingly  on  the  computer  because  computation 
makes  engineering  appear  easier.  However,  computation  cannot  replace  the  creative 
aspects  of  engineering  »  problem  formulation,  conceptual  design,  8nd  evaluation. 
We  must  not  allow  the  computer  to  replace  the  art  of  engineering. 
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VEHICLE-STRUCTURE  INTERACTIONS  IN  BRIDGE  DYNAMICS 


E.C.  Ting*  and  M.  Yener** 


Abstract.  A  great  amount  of  literature  exists  on 
dynamic  interaction  problems  concerning  guideways 
and  moving  vehicles.  Because  of  the  mathematical 
difficulties  introduced  by  the  coupling  terms  in  the 
behavioral  governing  differential  equation,  the  trans¬ 
verse  inertia  effect  of  a  moving  vehicle  is  often 
neglected.  With  the  improved  availability  of  advanced 
computer  methods  and  facilities,  it  has  become  pos¬ 
sible  to  take  into  account  the  kinematics  of  the 
interaction  problem.  In  this  article  recent  develop¬ 
ments  in  analytical  and  numerical  approaches  for 
solving  vehicle-guideway  interaction  problems  are 
discussed;  related  recent  literature  is  cited.  In  addi¬ 
tion,  recently  reported  relevant  experimental  devel¬ 
opments  are  presented. 


This  is  the  third  literature  review  on  the  dynamic 
interactions  between  guideway  structures  and  tra¬ 
versing  vehicles.  The  first  article  [1]  contained  a 
discussion  of  the  evolution  of  the  vehicle-guideway 
interaction  problems.  The  mathematical  difficulties 
introduced  by  the  mixed  derivative  and  coupling 
terms  arising  in  the  formulation  were  emphasized. 
Different  types  of  structures  and  operating  conditions 
of  the  traversing  vehicles,  for  which  solutions  of  the 
associated  boundary  problems  have  been  studied, 
were  reviewed.  Summaries  of  the  classical  modal 
superposition  technique  for  closed  form  solutions  and 
the  structural  impedance  approach  for  numerical 
solutions  were  also  discussed. 

As  noted  in  a  previous  article  {2] ,  in  order  to  avoid 
the  mathematical  difficulties  introduced  by  the 
mixed  derivatives,  simplifying  assumptions  are 
commonly  made  for  the  purpose  of  obtaining  closed 
form  solutions.  A  traditional  approach  is  to  ignore 
the  coupling  effect  entirely.  This  approach  physically 
corresponds  to  neglecting  the  effect  of  the  vertical 
inertia  of  the  moving  vehicle.  Separate  responses  for 
vehicle  and  guideway  are  often  considered  as  opposed 


to  treating  the  vehicle-guideway  as  a  combined 
system.  As  a  consequence  of  considering  separate 
responses,  which  is  commonly  referred  to  as  the 
moving  force  approximation,  classical  analytical 
methods  of  modal  expansion  and  linear  transforma¬ 
tion  techniques  can  be  employed. 

Advanced  computational  methods  are  used  to  circum¬ 
vent  mathematical  difficulties  and  eliminate  extreme 
approximations  in  modeling  vehicle-guideway  inter¬ 
actions.  Direct  time  integration  approaches  are 
usually  used;  an  advantage  is  that  versatile  structural 
computational  methods,  such  as  matrix  analysis  and 
finite  element  method,  can  easily  be  incorporated 
into  the  solution.  These  approaches  are  relatively 
simple  to  apply  and  are  not  restricted  to  specific 
guideway  configurations  and  vehicle  operating 
conditions.  Despite  such  recent  developments,  most 
of  the  work  reported  in  the  literature  reflects  the 
traditional  approach.  The  majority  of  studies  are 
attempts  either  to  extend  the  sophistication  of 
field  equations  or  to  include  more  complex  forcing 
functions  and  boundary  conditions. 

A  previous  article  in  this  series  [2]  also  provided  an 
updated  literature  review  concerning  solution  pro¬ 
cedures  for  moving  force  approximation,  moving 
mass  approximation,  and  massless  guideway  approxi¬ 
mation.  Massless  guideway  approximation  can  pro¬ 
vide  adequate  predictions  for  problems  involving  large 
vehicle  mass-to-guideway  mass  ratios.  An  example 
of  such  a  case  is  a  cable  car  traversing  a  taut  cable. 
Contrary  to  the  conventional  low,  constant  velocity 
assumption,  the  vehicle  moves  at  a  high  velocity  that 
varies  as  a  function  of  time. 

As  has  been  noted  in  the  previous  reviews  [1,  2), 
sufficient  justification  exists  to  uae  the  moving  force 
approximation  by  neglecting  vehicle-guideway  inter¬ 
actions,  provided  the  consequences  of  its  limitations 
are  recognized.  The  simplification  has  been  shown  to 


be  an  accurate  model  for  systems  with  small  vehicle¬ 
guideway  mass  ratios  or  for  vehicles  traversing  at  a 
low,  constant  speed  over  simple  structures,  such  as  a 
single  span  beam.  However,  for  vehicles  traveling  at 
variable  speeds  and  for  complex  structural  configura¬ 
tions,  in  which  numerical  approaches  are  often  re¬ 
quired  for  solutions,  the  moving  force  simplification 
appears  to  be  questionable  considering  its  inaccuracy 
and  limited  application. 

RECENT  DEVELOPMENTS 

Moving  force  approximation.  Most  recent  studies 
represent  extensions  of  traditional  moving  force 
approaches.  A  considerable  amount  of  work  concerns 
structures  with  complex  geometry.  Hayashikawa  and 
Watanabe  used  modal  analysis  to  study  the  dynamic 
response  of  continuous  beams  [3]  and  suspension 
bridges  [4]  due  to  a  moving  force  with  constant 
speed.  Similar  approaches  were  employed  [51  for 
bridges  with  an  orthotropic  slab  deck  and  a  box 
girder  deck.  The  Laplace  transformation  was  used 
[6]  for  a  plate  strip  of  infinite  length  with  elastic 
supports. 

Similar  studies  for  supporting  guideways  other  than 
bridge  structures  have  also  been  reported.  For  exam¬ 
ple.  Beltaos  [71  considered  the  response  of  floating 
ice  sheets  due  to  moving  loads;  interesting  field  mea¬ 
surements  for  the  effect  of  vehicle  speed  were  in¬ 
cluded.  An  annular  disk  [8] ,  viscoelastic  cylindrical 
shells  [91,  and  a  fluid-filled  cylindrical  shell  [101 
have  been  considered,  as  have  an  elastic  strip  moving 
across  a  rigid  step  [111  and  a  moving  load  on  an 
elastic  beam  resting  on  an  elastic  half  plane  [121 .  The 
response  of  an  elastic  membrane  to  a  traveling  ring 
load  has  also  been  studied  [13]. 

A  significant  recent  advancement  is  the  study  of 
variable  speed.  Analyses  generally  rely  heavily  on 
numerical  procedures  for  complete  solutions  although 
modal  expansion  remains  the  prevailing  technique 
for  separating  time  and  space  variables.  Susuki  (141 
considered  a  finite  beam  subjected  to  a  force  with 
initial  velocity  and  constant  acceleration.  Effects  of 
vehicle  braking  coupled  with  surface  irregularities 
were  considered  for  more  authentic  modeling  of 
highway  bridges  [15-17] . 

Efforts  have  been  made  to  obtain  more  precise  mod¬ 
els  for  moving  force  problems  Approaches  that  in¬ 


clude  the  dynamic  heave  response  of  high-speed 
vehicles  have  been  formulated  by  considering  vehicle 
suspension  systems.  Although  the  inclusion  of  suspen¬ 
sion  systems  complicates  the  analysis,  the  basic 
formulations  remain  linear  and  uncoupled.  As  a  con¬ 
sequence,  modal  analysis-  has  been  successfully  used 
as  a  solution  method.  The  response  of  vehicles 
traveling  on  a  flexible  guideway  with  irregular  surface 
configuration  has  been  studied  [18, 19] . 

Skew  bridge  decks  [20]  and  circular  decks  [21]  have 
been  considered.  Literature  concerning  the  inade¬ 
quacy  of  treating  the  bridge  as  a  beam,  in  cases  in 
which  the  width  of  the  bridge  is  greater  than  half 
the  span,  has  also  been  reviewed  [20,  21] .  The  finite 
strip  structural  model,  commonly  used  in  static 
analyses  of  bridge  decks,  was  adopted  in  the  above 
studies  Although  its  accuracy  remains  to  be  estab¬ 
lished,  the  model  considerably  simplifies  the  modal 
analysis  due  to  the  transient  nature  of  the  problem. 

Moving  mass  approximation.  To  account  for  vehicle- 
structure  interaction,  the  vehicle  and  structure  must 
be  considered  as  one  system.  When  the  effect  of  the 
transverse  inertia  of  the  vehicle  on  the  dynamical 
properties  of  the  system  is  accounted  for,  the  result¬ 
ing  boundary  value  problem  is  usually  referred  to  as 
the  moving  mass  analysis.  Complex  formulations  in 
the  form  of  partial  differential  equations  which 
account  for  vehicles  with  suspensions  involved  in 
multi-vehicle  traffic  conditions  and  complex  struc¬ 
tural  configurations  are  involved.  Classic  modal 
analysis  is  cumbersome  for  handling  the  kinematical 
coupling  terms  that  appear  in  the  formulation  of  the 
moving  mass  problem.  I  n  such  a  case,  a  combination 
of  modal  analysis  and  numerical  integration  can  be 
used.  However,  this  approach  often  requires  a  large 
number  of  modes  for  convergence;  in  addition,  the 
computer  code  is  restricted  to  special  boundary 
problems. 

In  order  to  avoid  solving  for  a  system  of  coupled 
differential  equations,  an  iterative  procedure  is  often 
adopted.  Mathematically,  this  procedure  represents 
a  weak  coupling,  and  the  convergence  of  the  itera¬ 
tion  is  not  guaranteed.  Furthermore,  the  process  cah 
be  inefficient  due  to  the  large  number  of  modes 
included.  Doran  and  Mingori  [22]  have  shown  the 
difficulties  in  their  study  of  periodic  motion  vehicles 
on  flexible  guideways.  A  similar  algorithm  has  been 
referred  to  by  Hawk  and  Ghali  [23]  as  the  iterative 
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dynamics  substructuring  method.  They  studied  a 
beam-slab  bridge  system  traversed  by  multi-axle 
trucks.  Cable-stayed  bridges,  modeled  as  continuous 
beams  with  elastic  supports,  were  studied  by  Wilson 
and  Barbas  124] .  They  also  performed  a  number  of 
laboratory  scale  model  tests  to  validate  the  analysis. 

In  view  of  the  complexity  involved  in  obtaining 
solutions  for  the  moving  mass  problem  and  consider¬ 
ing  the  recent  developments  in  computational  facil¬ 
ities,  it  is  expected  that  direct  numerical  approaches 
will  become  a  primary  method  of  analysis  for  prac¬ 
ticing  engineers.  With  the  use  of  direct  numerical 
approaches  -  without  recourse  to  modal  expansion 
or  iterations  --  more  authentic  vehicle  and  structure 
models  can  be  studied.  Of  greater  significance  is  that 
vehicle  and  structure  can  be  treated  as  integral 
parts  of  a  single  system;  thus  the  vehicle-structure 
interactions  can  be  fully  accounted  for.  Mathemati¬ 
cally.  such  an  approach  represents  a  strong  coupling. 
In  a  recent  study  of  railway-bridge  impact  factors, 
lumped  parameters  were  used  in  the  formulation;  the 
vehicle  was  allowed  to  have  heave,  pitch,  and  roll 
motions  [25] . 

A  similar  lumped  parameter  method  was  derived  from 
the  Lagrange  multiplier  approach  [30] .  Vehicle-struc¬ 
ture  interaction  was  treated  as  a  kinematic  constraint; 
hence  strong  coupling  was  included.  Illustrative 
examples  were  presented  to  emphasize  the  necessity 
of  including  the  coupling  terms.  However,  because 
the  mass,  damping,  and  stiffness  matrices  are  diago¬ 
nal,  the  solution  procedure  requires  knowledge  of 
structural  frequencies  and  modes.  Thus,  the  method 
is  somewhat  restricted  in  its  practical  application  in 
the  general  modeling  of  complex  vehicle  and  struc¬ 
ture  characteristics. 

A  direct  numerical  algorithm,  which  is  based  on  an 
integral  formulation  using  structural  flexibility  func¬ 
tions,  has  been  shown  to  have  the  capability  of  treat¬ 
ing  strong  coupling.  This  method,  which  is  referred 
to  as  the  structural  impedance  approach,  can  fully 
account  for  all  the  kinematics  of  vehicle-structure 
interactions;  it  has  recently  been  employed  in  solu¬ 
tions  of  more  general  conditions.  The  structural 
impedance  approach  has  the  advantage  of  being 
easily  adaptable  for  computer  usage.  It  can  be  con¬ 
veniently  applied  to  oomplex  structural  configura¬ 
tions  and  vehicle  operating  conditions. 


An  algorithm  capable  of  handling  multiple  vehicles 
has  been  developed  [26] .  Each  vehicle  was  allowed 
to  move  at  variable  speeds.  Dynamic  responses  and 
impact  factors  of  beams  with  multiple  elastic  sup¬ 
ports  were  obtained  as  illustrative  examples  for 
several  vehicles  passing  each  other  in  the  same  or 
opposite  directions.  Two-dimensional  cable-stayed 
bridge  models  have  been  incorporated  into  a  matrix 
reduction  method  [27] .  The  results  of  the  analysis 
compared  favorably  with  experiments.  A  standard 
matrix  analysis  for  trusses  was  incorporated  into  the 
structural  impedance  approach  [28]  to  study  the 
interaction  between  a  traversing  vehicle  and  a  two- 
dimensional  truss  bridge.  The  algorithm  was  ex¬ 
tended  [29]  to  analyze  the  dynamic  response  of  a 
continuous  guideway  resting  on  equally  spaced  sup¬ 
ports  traversed  by  a  moving  vehicle. 

A  generalized  algorithm  taking  into  account  the 
dynamic  interaction  between  torsional  motion  and 
the  transverse  motion  for  curved  beams  has  been 
considered  [31] .  The  solutions  agreed  well  with  the 
test  data.  A  similar  algorithm  with  an  extension  to 
bridges  modeled  as  elastic  plates  [32]  and  to  pave¬ 
ments  with  temperature-induced  warping  [33]  has 
been  reported.  Within  the  same  mathematical  frame¬ 
work,  the  in-plane  motion  and  out-of-plane  motion 
of  a  curved  pipe  structure  with  intermediate  supports 
conveying  fluid  flow  with  varying  speed  were  consid¬ 
ered  [34]  using  the  structural  impedance  approach. 

It  is  of  interest  that  this  class  of  fluid-structure 
interaction  problem  is  conceptually  similar  to  that 
of  a  guideway  subjected  to  a  continuous  vehicle  mass. 
The  kinematical  coupling  terms  also  appear  in  the 
mathematical  formulation  of  the  problem.  Computer 
solutions  [34]  for  the  stability  conditions  agreed 
well  with  analytical  predictions.  The  algorithm  has 
subsequently  been  generalized  to  treat  a  three-dimen¬ 
sional  helical  pipe  conveying  fluid  flow. 

It  is  generally  recognized  that  dynamic  instability 
for  highway  bridges  due  to  vehicle-structure  inter¬ 
action  has  little  practical  significance.  However,  the 
problem  can  be  significant  when  high-speed  trains 
are  traversing  a  rail  system;  vehicle-railway  interaction 
must  be  included  in  this  coupled  dynamic  system. 
The  problem  is  theoretically  interesting  and  also  has 
important  practical  implications  in  view  of  the  rapid 
development  and  construction  of  high-speed  trains 
and  supertrains  with  magnetic  levitation  systems. 


S 


The  railway  was  modeled  as  a  continuously  supported 
beam  and  a  discrete  model  was  adopted  for  the  linear 
induction  motor  in  a  study  of  instability  conditions 
for  a  fully  coupled  system  at  constant  speed  [35]; 
standard  feedback  control  theory  techniques  were 
used.  An  experiment  using  an  annular  disk  was  re¬ 
ported  to  validate  the  theoretical  study.  A  more 
interesting  problem  physically  is  the  possibility  of 
suppressing  dynamic  instability  using  feedback  con¬ 
trol  and  development  of  a  general  algorithm  for  more 
authentic  vehicle  and  structural  models  [36] . 


EXPERIMENTAL  STUDIES 

Because  field  tests  of  vehicle-bridge  systems  are  very 
costly  and  test  data  are  difficult  to  interpret,  data 
concerning  the  complete  dynamic  behavior  of  bridge 
structures  are  scarce.  A  careful  calibration  of  vehicle 
system  parameters  is  generally  required  as  well  as  a 
complete  analysis;  the  analysis  includes  the  full 
kinematic  relationships  representing  the  vehicle-struc¬ 
ture  interactions.  It  is  because  of  these  interactions 
that  measurements  of  bridge  vibration  characteristics 
due  to  moving  live  loads  are  commonly  interpreted 
theoretically  on  the  basis  of  a  moving  force  traversing 
a  simply  supported  beam.  The  analysis  simulates  a 
single  vehicle  passing  a  girder  bridge  at  low  speeds. 
Impact  factors  based  on  deflections  or  moments  are 
usually  the  focal  points  in  practical  application;  these 
factors  ensure  adequate  safety  margins  and  are  used 
to  propose  proper  design  load  factors  [41  ] . 

Although  it  is  generally  recognized  that  a  greater 
degree  of  vehicle-guideway  interaction  occurs  for 
such  structures  as  continuous  span  flexible  bridges, 
monorails,  and  curved  bridges,  field  measurements 
for  the  dynamic  response  of  such  structures  are  rare 
and  often  incomplete.  Recent  significant  develop¬ 
ments  have  been  reported  in  this  important  area. 

A  new  combined  highway  and  railway  route  is 
presently  under  construction  in  Japan  for  connecting 
two  major  islands.  The  Honshu-Shikoku  Bridge  Pro¬ 
ject  involves  the  construction  of  five  suspension 
bridges  with  span  lengths  ranging  from  876  m  to 
1780  m.  To  better  comprehend  the  vehicle-structure 
interaction,  an  extensive  study  including  model  and 
field  tests,  as  well  as  theoretical  analyses,  has  been 
carried  out  in  the  last  decade  in  a  joint  effort  by 
Japan  National  Railways,  Japan  Railway  Construc¬ 


tion  Corporation,  and  Honshu-Shikoku  Bridge 
Authority.  Summaries  of  the  results  have  recently 
been  reported  [37,  38] . 

According  to  these  summaries,  extensive  model  tests 
were  performed  using  a  vibrating  machine,  shake 
table,  and  track  rolling  device  to  determine  safety 
limits  and  modes  of  derailment  and  stability.  Acceler¬ 
ation,  velocity,  load,  and  displacement  inputs  were 
provided  in  order  to  simulate  track  conditions.  Based 
on  experimental  results  a  computer  vehicle  model 
with  capabilities  of  simulating  yawing,  rolling,  heav¬ 
ing,  and  lateral  motions  was  developed  to  study 
moving  vehicle  responses.  The  vehicle  model  allows 
for  interaction  with  the  bridge  and  track  deflection 
caused  by  measured  and  assumed  wind  and  earth¬ 
quake  forces. 

Vertical  and  in-plane  deflections  in  railway  tracks 
resulting  from  the  flexible  nature  of  the  bridge  struc¬ 
ture  have  been  a  problem.  Wind-  and  earthquake- 
induced  bridge  deflections  can  cause  derailment  or 
severe  track  misalignment.  Extensive  parametric 
studies  essentially  followed  a  moving  force  approach 
and  the  modal  expansion  technique.  The  effects  of 
vehicle-structure  interaction  appear  to  be  significant 
in  predicting  the  dynamic  response  of  bridge  struc¬ 
tures  as  vehicle  velocity  increases.  Scaled  models 
and  full  scale  experiments  on  the  Karikachi  and 
Shikansen  test  tracks  were  performed  for  a  wide 
range  of  speeds  up  to  200  km/hr. 

Other  significant  field  tests  focused  on  the  dynamic 
characteristics  of  typical  highway  bridges.  This  com¬ 
prehensive  experimental  project  was  initiated  in  1973 
by  the  Indiana  State  Highway  Commission  and  Pur¬ 
due  University  as  a  Joint  Highway  Research  Project 
[39,  40] .  A  total  of  62  highway  bridges  of  various 
types  and  span  lengths  were  instrumented  to  record 
dynamic  displacements  and  accelerations  induced 
by  the  t  jssage  of  various  types  of  vehicles.  Tests 
were  conducted  on  ten  different  categories  of  bridge 
structures,  including  steel  beam,  reinforced  concrete 
plate  girder,  and  prestressed  I-beam  bridges.  The 
number  of  spans  varied  from  one  to  four  with  span 
lengths  ranging  from  27  ft  to  129  ft  and  deck  widths 
from  24  ft  to  51  ft.  Vehicle  classifications  ranged 
from  single  passenger  cars  to  heavy  trucks  with  a 
three  axle  tractor  and  a  two  axle  trailer.  A  21,000  lb 
test  vehicle  wss  also  used.  Test  results  and  analyses 
of  more  than  900  vehicle  crossing  records  have  been 
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reported  (39,  40] .  Of  these  900  vehicles,  65%  were 
trucks,  30%  were  test  vehicles,  and  the  remaining  5% 
were  light  vehicles. 

The  primary  objective  of  this  comprehensive  field  test 
program  is  a  comparative  study  of  the  dynamic  re¬ 
sponses  of  various  bridge  types  subjected  to  normal 
highway  traffic  conditions.  However,  considerable 
information  regarding  the  basic  dynamic  character¬ 
istics  of  bridge  types  has  also  been  made  available. 
These  characteristics  include  displacement,  velocity, 
acceleration  and  jerk  histories,  and  the  damping  prop¬ 
erties  of  structures. 

One  of  the  unique  characteristics  of  this  project,  as 
compared  to  other  field  test  programs,  is  that  the 
test  apparatus  were  instrumented  without  prior 
assumption  of  models  for  bridge  responses  Conse¬ 
quently,  through  a  frequency  analysis  of  the  measure¬ 
ments,  bridge  motion  could  be  identified  from  the 
frequency  spectra.  One  important  finding  is  that  the 
frequency  spectra  from  all  types  of  bridges  consid¬ 
ered  show  that  bridge  motion  is  composed  of  a 
combination  of  modes  of  vibration;  these  modes 
cannot  be  predicted  by  either  the  simple  bending 
theory  or  torsion  theory.  From  two  to  five  distinct 
dominant  frequencies  can  be  present  between  the 
fundamental  flexural  and  torsional  frequencies  These 
modes  can  constitute  as  much  as  40%  of  the  bridge 
motion. 

A  second  finding  is  concerned  with  the  importance 
of  the  torsional  mode  of  vibration.  In  general,  the 
torsional  modes  were  at  least  as  important  as  the 
bending  modes,  even  for  vehicles  traveling  along  the 
centerline  of  the  bridge  structure.  In  fact,  in  some 
cases  the  fundamental  bending  mode  constituted 
only  1%  of  the  motion;  the  first  torsional  mode 
contributed  25%  of  the  motion  when  vehicles  were 
traveling  on  the  normal  traffic  lane.  In  addition,  in 
most  cases  the  fundamental  modes  were  not  the 
dominant  modes. 

It  is  expected  that  the  results  of  this  experimental 
program  will  be  of  considerable  interest  in  the  field 
of  vehicle-structure  interactions  and  general  bridge 
design.  The  findings  reported  here  raise  significant 
questions  concerning  the  accuracy  of  analytical 
studies  based  on  the  traditional  modeling  of  bridge 
structures  as  a  Bernoulli-Euler  beam. 
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LITERATURE 


The  monthly  Literature  Review,  a  subjective  critique  and  summary  of  the  litera¬ 
ture,  consists  of  two  to  four  review  articles  each  month,  3,000  to  4,000  words  in 
length.  The  purpose  of  this  section  is  to  present  a  "digest"  of  literature  over  a 
period  of  three  years.  Planned  by  the  Technical  Editor,  this  section  provides  the 
DIGEST  reader  with  up-to-date  insights  into  current  technology  in  more  than 
150  topic  areas.  Review  articles  include  technical  information  from  articles,  reports, 
and  unpublished  proceedings.  Each  article  also  contains  a  minor  tutorial  of  the 
technical  area  under  discussion,  a  survey  and  evaluation  of  the  new  literature,  and 
recommendations.  Review  articles  are  written  by  experts  in  the  shock  and  vibration 
field. 

This  issue  of  the  DIGEST  contains  an  article  about  the  vibration  of  overhead  trans¬ 
mission  lines. 

Dr.  R.N.  Dubey  of  University  of  Waterloo,  Waterloo.  Ontario.  Canada  and  Dr.  C 
Sahay  of  State  University  of  New  York  at  Binghamton,  have  written  a  review  on 
recent  literature  published  in  various  areas  related  to  vibration  of  overhead  trans¬ 
mission  lines.  Topics  include  wind  loading,  aeolian  vibratio  wake-induced  oscilla¬ 
tion,  galloping,  and  damping. 
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VIBRATION  OF  OVERHEAD  TRANSMISSION  LINES  IV 


R.N.  Dubey*  and  C.  Sahay** 


Abstract.  This  review  describes  recent  literature  pub¬ 
lished  in  various  areas  related  to  vibration  of  over¬ 
head  transmission  lines  Topics  include  wind  loading, 
aeolian  vibration,  wake-induced  oscillation,  galloping, 
and  damping. 

Since  the  publication  of  the  last  review  in  1980  [51 
a  number  of  theoretical  and  experimental  papers  have 
appeared  However,  the  state  of  the  art  has  not  yet 
resulted  in  a  complete  understanding  of  the  vibration 
of  overhead  transmission  lines.  Different  types  of 
transmission  line  vibration  -  aeolian  and  galloping 
as  well  as  wave-induced  vibration  -  have  been  studied 
separately  A  unified  model  has  not  yet  been  devel¬ 
oped.  However,  it  is  heartening  to  note  that  much  of 
the  research  over  the  past  two  years  has  been  directed 
toward  the  study  of  wind  interaction  and  the  control 
of  vibration  through  damping. 

The  present  review  is  intended  to  encompass  the 
literature  in  all  areas  related  to  vibration  of  overhead 
transmission  lines.  A  few  papers  [7,  14,  17]  not 
directly  related  to  overhead  lines  are  also  reviewed. 
It  is  hoped  that  the  methods  employed  for  study  and 
analysis  in  these  papers  will  be  of  value  in  transmis¬ 
sion  line  studies. 

Most  other  reviews  have  discussed  phenomena  in 
parts.  Fleischmann  and  Sallet  [8,9]  described  vortex 
shedding  from  cylinders  in  some  detail.  The  resulting 
unsteady  force  and  its  relationsh ip  with  vortex  sheets 
were  also  discussed.  The  coefficients  of  lift  and  drag 
were  formulated  so  as  to  include  the  effect  of  the 
Strcuhal  number.  Experimental  values  of  the  Strou- 
hal  number  for  low  and  high  ranges  of  the  Reynolds 
number  were  plotted.  They  also  reported  the  varia¬ 
tion  of  the  unsteady  lift  and  drag  coefficients  with 
Reynolds  number  Part  II  of  the  paper  extends  the 
discussion  to  non-circular  and  vibratory  cylinders. 
The  authors  compare  the  results  of  past  work  with 


their  own  and  suggest  a  general  agreement  of  the 
results. 

Johns  (141  discussed  the  problem  in  a  more  general 
way  and  included  more  than  the  vibration  of  trans¬ 
mission  lines.  He  described  the  nature  of  wind,  vortex 
shedding,  galloping,  torsional  vibration,  flutter, 
divergence  and  buckling,  turbulence,  and  related 
experiments.  Migliore  and  Webster  [17]  updated 
cable  response  literature  from  1979  to  1982  and 
included  modeling  of  variable  lengths,  surface  excita¬ 
tions,  the  advent  of  computer  codes,  and  helpful 
computer  packages. 

Papers  by  Retalluck  [23]  and  Retalluck  and  Bourdon 
[24]  contain  a  general  discussion  of  the  behavior  of 
conductors  and  bundled  conductors.  The  significance 
of  the  papers  lies  in  the  data  collected  from  observa¬ 
tions  at  American  Electric  and  Power  and  the  IREQ's 
Magdalen  Island  test  lines  in  Quebec. 

WIND  LOADING 

Many  authors  have  assumed  the  ideal  and  determin¬ 
istic  model;  others  [10]  focused  on  the  stochastic 
nature  of  wind  loading.  One  model  [10]  is  based  on 
the  simulation  of  wind  conditions  using  the  concept 
of  gustiness  proposed  by  Davenport  [6].  Terrain 
roughness  is  included  in  the  determination  of  design 
wind  velocities.  Statistical  data  for  this  purpose  were 
obtained  from  the  wind  records  of  the  Federal  Avia¬ 
tion  Administration. 

Landers  [15]  also  considered  the  variation  of  wind 
velocity  with  height  and  with  gu-.ts  of  Davenport's 
model;  he  reported  EPRI  efforts  in  the  continental 
wind  measuring  program  and  compared  wind  tunnel 
data  and  apparent  drag  coefficient.  The  data  suggest 
that,  if  the  confidence  level  of  the  results  could  be 
proved  to  be  high,  significant  reduction  in  design 
for  wind  loading  would  be  possible. _ 
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A  numerical  simulation  has  been  attempted  by 
Matheson  and  Holmes  [16]  for  the  dynamic  response 
of  transmission  lines  in  strong  wind  conditions.  They 
began  with  the  Karman-Harris  wind  velocity  spectrum 
and  simulated  random  velocity  by  summing  a  number 
of  complex  vectors,  each  of  which  provided  a  correct 
correlation  relationship  with  previously  generated 
records. 


AEOLIAN  VIBRATION 

Aeolian  vibration,  sometimes  referred  to  as  singing 
conductors,  refers  to  relatively  high  frequency  {IQ- 
50  Hz)  vibration  of  transmission  lines.  It  occurs 
under  comparatively  steady  winds  up  to  15  miles 
per  hour  (MPH)  and  is  due  to  the  shedding  of  Karman 
vortices  at  regular  intervals  close  to  the  frequency  of 
the  span.  Such  shedding  can  lead  to  conductor 
damage  becuase  of  fatigue. 

Fleishmann  and  Sallet  [8,  9]  reviewed  the  literature 
pertaining  to  aeolian  vibration  in  detail.  They  re¬ 
ported  the  variation  of  Strouhal  number  in  different 
ranges  of  Reynolds  number;  this  variation  in  turn 
affects  the  unsteady  lift  and  drag  coefficients.  Sta¬ 
tionary  as  well  as  vibrating  cylinders  of  circular  and 
noncircular  cross  sections  were  studied. 

The  problem  of  vortex-induced  vibration  has  been 
discussed  with  reference  to  cylinders  and  cables  in 
liquid  atmosphere  [7);  the  goal  was  to  control  the 
equipment  attached  to  the  end  of  the  cable.  The 
various  suppression  methods  -  boundary  layer 
device,  helical  strake,  shrouds  -  could  also  be  of 
interest  in  overhead  lines. 

Hadedorn  [11]  took  advantage  of  the  close  spacing 
of  eigenfrequencies,  approximated  them  by  a  con¬ 
tinuous  distribution,  and  discussed  the  energy  bal¬ 
ance  of  the  system.  He  considered  that  the  aerody¬ 
namic  power  was  dissipated  as  mechanical  energy  in 
the  damper  and  the  material  damping  in  the  cable. 
The  forces  as  well  as  the  moments  transmitted  by 
them  were  built  into  the  solution.  Extensive  experi¬ 
mental  results  were  reported  about  the  impedances, 
vibration  amplitudes,  and  the  bending  strain  of  the 
cables 

Sub-span  oscillation  has  been  described  [20],  The 
interaction  of  windward  and  leeward  conductors 


along  with  the  spacers  separating  them  was  discussed 
as  were  wind  on  and  wind  off  conditions.  It  was 
shown  that,  for  high  wind  velocities  under  the  wind 
on  conditions,  a  stable  elliptical  orbit  of  the  bundle 
might  be  possible.  Minimum  critical  speed  for  a  twin 
bundle  was  determined  and  was  of  value  in  esti¬ 
mating  the  mean  annual  number  of  cycles  performed 
by  the  conductor.  Unequal  spacing  of  the  spacers 
was  found  to  improve  stability. 

Ramey  and  Silva  [21]  evaluated  the  effects  of 
vibration  amplitude  reduction  on  fatigue  life.  They 
also  dealt  with  the  experimental  setup  for  simulating 
field  data  and  the  study  thereof.  Tsui  [31]  con¬ 
sidered  the  nonlinearity  of  the  system  and  combined 
it  with  the  vortex  shedding.  He  assumed  the  Iwan- 
B levins  model  and  estimated  the  amplitude  of  the 
different  diameter  conductors.  This  estimate,  how¬ 
ever,  assumed  a  prior  knowledge  of  the  form  factor. 

WAKE-INDUCED  OSCILLATION 

Slightly  different  from  the  problem  of  aeolian  vibra¬ 
tion  are  vibration  considerations  of  the  leeward  con¬ 
ductor  because  of  the  unsteady  wake  of  the  wind¬ 
ward  conductor  in  bundled  conductors.  This  un¬ 
steady  wake  is  referred  to  in  technical  literature  as 
wake-induced  oscillation.  It  usually  occurs  in  flat 
terrain  and  during  low-turbulence  wind  conditions 
[15  to  40  MPH).  A  frequency  of  oscillation  up  to 
3  Hz  can  be  observed. 

The  potential  damage  has  been  studied,  and  it  has 
been  shown  [20]  that  uneven  spacing  of  the  spacers 
is  helpful.  Tsui  and  Tsui  [30]  considered  the  two- 
dimensional  aerodynamic  stability  of  two  coupled 
conductors.  They  derived  a  ret  of  four  coupled  differ¬ 
ential  equations  and  printed  a  numerical  solution. 
The  study  identified  the  spacer  coupling  ratio  as  the 
single  most  dominant  factor  in  determining  stability. 
However,  no  experimental  results  for  the  general  case 
of  damping  with  a  moving  windward  conductor  were 
reported. 

GALLOPING 

Galloping  is  a  large-amplitude  vertical  vibration  of 
frequencies  up  to  1  Hz  and  can  have  devastating  ef¬ 
fects  on  transmission  lines.  It  is  characteristic  of  flat 
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terrains  with  freezing  rain;  classical  flutter  is  believed 
to  occur  because  of  aerodynamic  forces  on  ice  ac¬ 
creted  conductors.  A  torsional  mechanism  was 
recently  suggested  to  explain  this  phenomena. 

Rawlings  [22]  analyzed  field  data  and  performed 
a  statistical  analysis  on  the  amplitude  of  vibration 
in  order  to  develop  an  optimal  design  for  reducing 
flashover.  Amplitude,  catenarity,  wind  velocity,  and 
compliance  parameters  were  defined.  A  correlation  of 
galloping  with  the  catenarity  parameter  and  the 
acoustic  velocity  in  the  conductor  was  also  studied. 
It  was  observed  that  the  tendency  to  galloping  in¬ 
creases  as  the  tension  to  weight  per  unit  length  ratio 
of  conductor  increases.  Beyond  a  critical  value  of 
this  parameter,  the  maximum  amplitude  per  span 
ratio  again  begins  to  decrease. 

Richardson  [25]  reported  the  results  of  a  dynamic 
analysis  of  a  lightly  iced  cable.  The  drag  coefficient 
was  assumed  as  unity,  and  the  moment  condition  was 
zero.  The  lift  coefficient  and  the  lift  coefficient  slope 
were  represented  by  analytical  approximations.  Three 
types  of  dampers  -  windamper,  detuner  pendulum, 
and  perforated  cylinder  damper  -  were  compared. 
The  comparisons  showed  that  the  windamper  ex¬ 
hibited  significant  coupling  of  torsional  to  vertical 
motion.  The  windamper  provided  better  galloping 
control  than  the  perforated  cylinders;  the  lattterwas 
better  than  the  detuner,  however. 

Pohlmanand  Landers  [19]  discussed  the  uniform  and 
nonuniform  icing  of  transmission  lines  and  the  way 
it  affects  vertical,  transverse,  longitudinal,  vibrational, 
and  aerodynamic  forces  The  different  types  of  ice- 
glaze,  hard  rime,  and  soft  rime  -  have  different 
densities  that  are  attributed  to  different  icing  condi¬ 
tions.  Pohlman  and  Landers  studied  snow  and  icing 
accretion.  A  probabilistic  mapping  of  icing  tendencies 
was  attempted  for  parts  of  Pennsylvania  and  Mani¬ 
toba.  The  usefulness  of  these  data  is  still  to  be  shown. 
Ice-phobic  coatings  such  as  teflon,  grease,  and  oils 
and  such  mechanical  devices  as  external  energy 
sources  were  also  described. 

Nakamura  [18]  developed  a  two-dimensional  model 
for  galloping  of  a  two-conductor  bundle  assuming 
that  ice  accretion  can  be  represented  by  two  square 
prisms.  He  considered  torsional  and  transverse  motion 
and  a  combination  of  the  two.  Experimental  results 


indicated  that,  under  certain  conditions,  coupling  of 
the  two  modes  can  have  serious  consequences. 

White  [32]  described  the  effect  of  galloping  on 
running  angle,  suspensions,  deadend  and  heavy  angle 
structures,  and  flexible  cantilevered  towers.  The 
effects  of  galloping  on  running  angle  include  destruc¬ 
tion  of  insulator  assemblies,  cross  arm,  or  structural 
components.  Deadend  and  heavy  angle  structures 
created  problems  at  mid-span  that  resulted  in  damage 
to  insulators  and  jumpers.  Flexible  cantilevered 
towers  can  also  be  damaged  by  fatigue. 

Rowbottom  [26]  attempted  to  identify  the  spans  of 
an  overhead  line  that  are  vulnerable  to  galloping.  He 
used  data  from  U.K.  meteorological  offices  and  con¬ 
structed  a  probability  density  function  based  on 
orientation  and  wind  velocity.  The  probabilities  of 
clash  at  different  stations  were  calculated.  The 
model,  however,  needs  furhter  testing. 

DAMPING 

The  study  of  galloping  has  been  aimed  at  reducing 
the  amplitude  of  vibrations.  Consequently,  attempts 
at  mathematical  modeling  have  been  generally  accom¬ 
panied  by  experiments  designed  for  those  models 
With  respect  to  vibration  control  by  aerodynamic 
damping  both  spacer  and  detuning  pendulums  were 
claimed  to  be  successful  in  limited  tests  [1-4,  12, 
13, 20,22-24). 

Aldham-Hughes  [1]  reported  the  use  of  aerodynamic 
dampers  Allnutt  and  Rowbottom  [2]  described  the 
use  of  a  mechanical  damper  for  single  as  well  as 
bundled  conductors  Barnes  and  Vaughan  [3]  re¬ 
ported  tests  on  damping  conducted  in  the  East  Mid¬ 
lands  Others  reported  on  spacer  dampers  utilized 
mostly  to  control  aeolian  vibration  [4] . 

Simmons,  Gilmore,  and  Dulhunty  [29]  began  with 
the  vibration  equation  of  a  tensioned  conductor  and 
developed  a  numerical  scheme  for  handling  cases  in 
which  more  than  one  force  and  damper  are  acting  in 
the  span.  They  considered  self  damping  of  the  con¬ 
ductors  It  seems  that  the  method  could  handle 
nonlinear  terms  to  a  certain  extent. 

Hooker  and  Humphreys  [13]  pursued  the  line  of 
others  [29] .  They  reported  a  test  sequence  with  no 
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damper,  one  damper,  and  two  dampers  located  at 
different  points  in  the  span.  Frequency  response 
was  plotted,  and  the  resonant  mode  shapes  were 
figured  from  accelerometer  measurements.  The 
mode  shapes  seemed  to  change  substantially  in  the 
vicinity  of  dampers.  The  behavior  of  dampers  seemed 
to  be  affected  by  frequency  and  thus  the  line  reso¬ 
nance. 

Retalluck  [23,  24]  also  showed  the  use  of  spring- 
friction,  ball-socket  elastomer,  and  estatomer  pivot- 
type  spacers  and  their  effectiveness  on  the  basis  of 
measurements  at  Magdalen  Island  in  Quebec.  Havard 
[12]  reported  the  results  of  a  detuner  pendulum  used 
by  Ontario  Hydro  and  many  U  S.  power  utilities  and 
indicated  a  certain  degree  of  success.  Richardson 
[25]  compared  different  damping  devices.  Others 
[27,  28]  proposed  an  acceptance  curve  for  overhead 
line  damper  evaluation  based  on  power  balance.  The 
criterion  used  assures  that  an  acceptable  damper  must 
be  able  to  dissipate  at  least  the  difference  of  the  wind 
power  and  structural  damping  provided  by  the  cable. 
Use  of  absolute  damping  power  means  that  either  the 
fretting  criteria  of  Rawlins  or  the  limiting  dynamic 
strain  could  be  used  to  evaluate  conductor  damage. 
However,  the  relative  power  criterion  --  damping 
power  to  the  maximum  power  ratio  --  is  simpler. 

CONCLUSION 

The  appropriateness  of  the  stochastic  approach  to 
transmission  line  vibration  was  pointed  out  in  the 
last  review  [5].  It  is  interesting  to  note  that  some 
research  in  this  area  has  indeed  been  based  on  a 
probabilistic  approach.  The  main  problem  is  still  the 
lack  of  sufficient  data.  However,  it  is  hoped  that  as 
interest  increases  in  obtaining  data,  more  data  will 
become  available  for  formulating  a  model  for  study 
and  simultaneous  development  and  evaluation  of 
dampers  for  reducing  line  vibration  to  acceptable 
levels. 

REFERENCES 

1.  Aldham-Hughes,  R.R.,  Heritage,  C.A.R.,  Row- 
bottom,  M.D.,  and  Tunstall,  N.J.,  "Field  Moni¬ 
toring  of  the  Performance  of  CERL  Aerody¬ 
namic  Damper  for  Controlling  Galloping,"  IEE 
Conf.  N  176,  Inti.  Conf.  on  Progress  in  Cables 


and  Overhead  Lines  for  220  kV  and  Above,  p 
19(1979). 

2.  Allnutt,  J.G.  and  Rowbottom,  M.D.,  "Mechani¬ 
cal  Dameprs  for  Full  Span  Galloping  Oscilla¬ 
tions,"  IEE  Conf.  N  176,  Inti.  Conf.  on  Progress 
in  Cables  and  Overhead  Lines  for  220  kV  and 
Above,  p  30  (1979). 

3.  Barnes,  J.  and  Vaughan,  D.W.,  "Report  on  Sub¬ 
conductor  Oscillation  and  Galloping  Conductor 
in  East  Midlands,"  IEE  Conf.  N  176,  Inti.  Conf. 
on  Progress  in  Cables  and  Overhead  Lines  for 
220  kV  and  Above,  p  47  (1979). 

4.  Champa,  R.J.,  Poffenberger,  J.C.,  and  Siter,  R.B., 
"Testing  of  a  New  Spacer  Damper,"  IEE  Conf. 
N  176,  Inti.  Conf.  on  Progress  in  Cables  and 
Overhead  Lines  for  220  kV  and  Above,  p  35 
(1979). 

5.  Dubey.  R.N.  and  Sahay,  C.,  "Vibration  of  Over¬ 
head  Transmission  Lines  -  III,"  Shock  Vib.  Dig., 
12(12),  p  11  (1980). 

6.  Davenport,  A.G.,  "Gust  Response  Factors  for 
Transmission  Line  Loading,”  Wind  Engrg.  Proc., 
Inti.  Conf..  5th,  2,  p  899  (1980). 

7.  Every,  M.J.,  King,  R.,  and  Weaver,  D.S.,  "Vortex 
Excited  Vibrations  of  Cylinders  and  Cables  and 
Their  Suppression,"  Ocean  Engrg.,  J9  (2),  p  135 
(1982). 

8.  Fleischmann,  S.T.  and  Sallet,  D.W.,  "Vortex 
Shedding  from  Cylinders  and  the  Resulting  Un¬ 
steady  Forces  and  Flow  Phenomena  -  Part  I," 
Shock  Vib.  Dig.,  13  (1 1).  p  13(1981). 

9.  Fleischmann,  S.T.  and  Sallet,  D.W.,  "Vortex 
Shedding  from  Cylinders  and  the  Resulting  Un¬ 
steady  Forces  and  Flow  Phenomena  -  Part  II," 
Shock  Vib.  Dig.,  13  (12),  p  13(1981). 

10.  Goodwin,  E.J.,  Davenport,  A.G.,  Davison,  H.L., 
Diogioa,  A.M.,  and  Power,  B.A.,  "Probability 
Based  Wind  Loadings  for  the  Design  of  Trans¬ 
mission  Line  Structures,"  IEEE  T rans.  Power 
Appar.  Svst.,  PAS-100  (6).  p  2705  (1981). 


14 


11.  Hagedorn,  P„  "On  the  Computation  of  Damped 
Wind-Excited  Vibration  of  Overhead  Transmis¬ 
sion  Lines,"  J.  Sound  Vib.,  83  (2),  p  253  (1982). 

12.  Havard,  D.G.,  Nigol,  O.,  and  Pohlman,  J.C., 
"Progress  in  Control  of  Conductor  by  Detuning," 
IEEE  Conf.  N  176,  Inti.  Conf.  on  Progress  in 
Cables  and  Overhead  Lines  for  220  kV  and 
Above,  p  13  (1979). 

13.  Hooker,  R.J.  and  Humphreys,  W.,  "Damping 
of  Electrical  Tranmission  Lines  Part  II  -  Field 
and  Laboratory  Studies,"  IEE  Conf.  N  176, 
Inti.  Conf.  on  Progress  in  Cables  and  Overhead 
Lines  for  220  kV  and  Above,  p  57  (1979). 

14.  Johns,  D.J.,  "Wind  Excited  Behavior  of  Struc¬ 
tures  - 1 1 1 ,"  Shock  Vib.  Dig.,  14  (7),  p  23  (1982). 

15.  Landers,  P.G.,  "EPRI  Sponsored  Transmission 
Line  Wind  Loading  Research,"  IEEE  Trans. 
Power  Appar.  Syst..  PAS- 101  (8).  p  2460  (1982). 

16.  Matheson,  M.J.  and  Holmes,  J.D.,  "Simulation  of 
the  Dynamic  Response  of  Transmission  Lines  in 
Strong  Winds,"  Engrg.  Struc.,  _3  (2),  p  105 
(1981). 

17.  Migliore.  H.  and  Webster,  L.,  "Current  Methods 
for  Analyzing  Dynamic  Cable  Response  1979  to 
the  Present,"  Shock  Vib.  Dig.,  14  (9),  p  19 
(1982). 

18.  Nakamura,  Y„  "Galloping  of  Bundled  Power 
Line  Conductors,"  J.  Sound  Vib.,  72  (3),  p  363 
(1980). 

19.  Pohlman,  J.C.  and  Landers,  P.,  "Present  State 
of  Art  of  Transmission  Line  Icing,"  IEEE  Trans. 
Power  Appar.  Syst.,  PAS-010  (8),  p  2443  (1982). 

20.  Price,  S.J.,  Allnutt,  J.G.,  and  Tunstall,  M.J., 
"Sub-Span  Oscillation  of  Bundled  Conductors," 
IEE  Conf.  N  176,  Inti.  Conf.  in  Cables  and  Over¬ 
head  Lines  for  220  kV  and  Above,  p  41  (1979). 

21.  Ramey,  G.E.  and  Silva,  J.M.,  "An  Experimental 
Evaluation  of  Conductor  Aeolian  Fatigue  Dam¬ 
age  Mitigation  by  Amplitude  Reduction,"  IEEE 
Trans.  Power  Appar.  Syst.,  PAS- 100  (12),  p 
4935  (1981). 


22.  Rawlins,  C.B.,  "Analysis  of  Conductor  Galloping 
Field  Observations  -  Single  Conductors,"  IEEE 
Trans.  Power  Appar.  Syst.,  PAS- 100  (8),  p  3744 
(1981). 

23.  Retalluck,  R.L.,  "Performance  of  Multi  Con¬ 
ductor  Bundles  on  EHV  and  UHV  Lines  under 
Wind,"  Proc.  Amer.  Power  Conf.,  42,  p  455 
(1980). 

24.  Retalluck,  R.L.  and  Bourdon,  P.,  "American 
Electric  Power-UHV  Bundle  Conductor  Tests  at 
Magdalen  Islands,"  IEEE  Trans.  Power  Appar. 
Syst.,  PAS- 100  (12).  p  4926  (1981). 

25.  Richardson,  A.S.,  "Dynamic  Analysis  of  Lightly 
Iced  Conductor  Galloping  in  Two  Degrees  of 
Freedom,"  IEE  Proc.,  128  C  (6).  p  211  (1981). 

26.  Rowbottom,  M.D.,  "Methods  of  Calculating  the 
Vulnerability  of  an  Overhead  Transmission  Line 
to  Faults  Caused  by  Galloping."  IEE  Proc., 
128  C  (6).  p  334  (1981). 

27.  Sathikh,  S.  and  Chari,  R.T.,  "Acceptance  Curve  - 
A  Practical  Means  of  EHV  Transmission  Line 
Damper  Performance  Evaluation,"  Elec.  Power 
Syst.  Res.,  4,  p  67  (1981). 

28.  Sathikh,  S.,  Rammurti,  V.,  and  Chari,  R.T.,  "Ac¬ 
ceptance  Curve  for  Overhead  Line  Damper 
Evaluation."  Proc.  IEEE,  68  (5).  p  634  (1980). 

29.  Simmons,  J.M.,  Gilmore,  K.L.,  and  Dulhunty, 
P.W.,  "Damping  of  Electrical  Transmission  Lines; 
Part  I:  Analysis  and  Numerical  Simulation," 
IEE  Conf.  N  176,  Inti.  Conf.  on  Progress  in 
Cables  and  Overhead  Lines  for  220  kV  and 
Above,  p  51  (1979). 

30.  .Tsui,  Y.T.  and  Tsui,  C.C.,  "On  Wave  Induced 
Flutter  of  a  Circular  Conductor  in  the  Wake  of 
Another,"  J.  Pressure  Vessel  Tech.,  Trans. 
ASME,  1_02,  p  125(1980). 

31.  Tsui,  Y.T.,  "Recent  Advances  in  Engineering 
Science  as  Applied  to  Aeolian  Vibration.  An 
Alternative  Approach,"  Elec.  Power  Syst.  Res., 
5,  p  73  (1982). 

32.  White,  H.  Brian,  "Some  Destructive  Mechanisms 
Activated  by  Galloping  Conductors,"  Paper  No. 
A  79  106-6,  IEEE  PES  Winter  Mtg.  (1979). 


15 


BOOK  REVIEWS 


THE  MATHEMATICAL  THEORY 
OF  WAVE  MOTION 

G.R.  Baldock  and  T.  Bridgeman 
Halsted  Press,  Div.  of  John  Wiley  &  Sons, 

New  York,  NY,  1981 , 261  pp.  $64.95 

The  book  presents  a  unified  mathematical  treatment 
of  the  phenomenon  of  wave  motion  at  an  introduc¬ 
tory  level.  It  is  aimed  at  introducing  undergraduate 
students  in  physics,  mathematics,  and  engineering  to 
the  subject  of  wave  propagation.  The  authors  have 
succeeded  in  bringing  out  the  mathematics  used  to 
solve  wave  propagation  problems  that  arise  in  acous¬ 
tics  and  electromagnetics  They  also  treat  the  prob¬ 
lem  of  water  waves. 

The  book  has  12  main  chapters  and  an  Appendix 
(Chapter  13).  Chapter  1  deals  with  a  description  of 
one-dimensional  wave  equations  and  wave  motions 
in  various  physical  systems  Chapters  2-4  are  devoted 
to  various  methods  of  solving  the  initial  and  bound¬ 
ary  problems  of  one-dimensional  wave  motion.  A 
concise  treatment  of  dispersion  is  given  in  Chapter  5. 
Dispersion  is  also  discussed  in  Chapter  6  in  the  con¬ 
text  of  a  discrete  system  and  in  Chapter  10,  where 
water  waves  are  treated.  Chapter  7-9  deal  with  waves 
in  two  and  three  dimensions  In  Chapters  10  and  1 1 
a  concise  treatment  of  the  theory  of  hyperbolic 
equations  and  the  solutions  of  the  Cauchy  problem 
are  given.  Each  chapter  has  exercise  problems.  The 
Appendix  is  devoted  to  a  short  discussion  of  some 
special  functions  (Gamma,  Bessel,  and  Legendre).  The 
book  should  be  very  useful  for  a  one  semester  intro¬ 
ductory  course  on  wave  propagation  in  American 
universities. 

S.K.  Datta 

Department  of  Mechanical  Engineering 
University  of  Colorado 
Boulder,  CO  80306 


DYNAMIC  RESPONSE  OF  STRUCTURES 
TO  WIND  AND  EARTHQUAKE  LOADING 

P.L.  Gould  and  S.H.  Abu-Sitta 
Halsted  Press,  Div.  of  John  Wiley  &  Sons 

New  York,  NY.  1980,  175  pp 

The  authors  state  that  the  book  is  intended  to  pro¬ 
vide  appropriate  background  and  to  introduce  meth¬ 
ods  of  analysis  for  structures  under  dynamic  loading. 
The  book  is  directed  toward  the  practicing  engineer 
or  advanced  student  with  a  general  background  in 
structural  mechanics.  According  to  the  authors  an 
integrated  treatment  of  structural  response  to  two 
important  types  of  natural  loadings,  wind  and  earth¬ 
quake,  seems  to  be  warranted  because  of  a  number 
of  commonalities. 

The  book  contains  eight  chapters.  Chapter  1  treats 
the  structural  dynamics  of  single-degree-of-freedom 
systems  and  contains  a  short  section  on  elasto-plastic 
and  base  disturbance  models.  Chapter  2  has  to  do 
with  random  processes:  statistical  parameters,  proba¬ 
bility,  auto-correlation,and  combined  random  pro¬ 
cesses  (cross  spectral  density  and  a  ss  correlation). 
Gaussi8n  distribution  is  mentioned,  but  Rayleigh 
distribution  is  omitted. 

Chapter  4  considers  structural  dynamics  of  many- 
degrees-of -freedom  systems  equations  of  motion, 
orthogonality,  generalized  coordinates,  undamped 
free  vibration,  and  base  disturbance.  The  chapter 
concludes  with  generalizations  applied  to  continuous 
systems. 

Chapter  5  h8S  to  do  with  random  loading  and  multi- 
degree-of-freedom  systems.  The  authors  apply  cross 
spectral  and  cross  correlation  to  a  structure.  Joint 
acceptance,  rarely  seen  in  vibration  texts,  is  explained 
in  terms  of  the  cross  correlation  and  applied  to 
slender  flexible  plane  and  axisymmetric  structures. 
The  reviewer  feels  that  applications  to  beams  and 
plates  should  have  been  included. 


ENGINEERING  ACOUSTICS 
AND  NOISE  CONTROL 


Chapter  6  deals  with  wind  effects  on  structures  in¬ 
cluding  nature  of  wind  and  wind  loading  plus  atmo¬ 
spheric  turbulence.  The  response  of  rectangular 
structures  -  effects  due  to  pressure  spectra,  gust 
factors,  and  pressure  coefficients  -  are  described. 

Both  authors  have  published  a  number  of  papers  on 
response  of  tapered  chimneys,  cylindrical  towers, 
and  response  of  suspended  roofs.  They  incorporate 
the  most  important  sections  of  these  papers  in  the 
book.  All  are  discussed  in  terms  of  geometrical  load¬ 
ing  characteristics,  fluctuating  pressure  distribution, 
and  dynamic  pressure.  The  concluding  section  of 
Chapter  6  is  concerned  with  vortex  shedding,  gal¬ 
loping,  and  flutter. 

Chapter  7  focuses  upon  earthquake  effects  of  struc¬ 
tures.  The  authors  consider  classification  systems  and 
elastic  wave  models  of  earthquakes.  Response  spectra 
unique  to  earthquake  design,  design  spectra,  inelastic 
spectra,  and  seismic  analysis  of  a  hyperbolic  cooling 
tower  are  given.  Time  domain  analysis,  including 
direct  integration  of  equations  of  motion  and  re¬ 
sponse  of  secondary  systems  is  described.  The  re¬ 
viewer  feels  that  Newmark  0  method  and  Wilson  0 
method  of  integration  of  the  basic  equation  of  mo¬ 
tion  should  have  been  included.  The  f  inal  section  of 
this  chapter  considers  series  representation  via  trans¬ 
fer  functions,  soil  structure  systems,  and  non-determi- 
nate  analysis.  This  chapter  is  informative,  but  addi¬ 
tional  discussion  on  response  spectra  would  have  been 
welcome.  Chapter  8  is  an  interesting  discourse  on 
treatment  of  wind  and  earthquake  loading  on  struc¬ 
tures. 

The  authors  have  attempted  to  cover  too  much 
ground  in  too  few  pages.  A  table  of  symbols  should 
have  been  included.  Derivations  used  in  modal 
analysis  and  computer  programs  in  which  theory  is 
applied  to  practice  would  be  a  tremendous  asset. 
The  reviewer  suggests  that  future  additions  of  the 
book  should  be  expanded  and  less  reliance  placed 
upon  references. 

H,  Saunders 
General  Electric  Company 
Building  41 ,  Room  307 
Schenectady,  NY  12345 


C.J.  Hemond,  Jr. 

Prentice-Hall,  Inc.,  Englewood  Cliffs,  NJ 
1983,  129  pp 

This  short  book,  intended  as  an  undergraduate  text 
at  the  senior  level,  contains  12  chapters  in  two  parts. 
The  title  misrepresents  the  contents  because  the  book 
is  neither  well  thought-out  nor  sufficiently  detailed 
to  be  an  adequate  text  or  reference  source  on  engi¬ 
neering  acoustics  and  noise  control. 

First  some  general  comments.  On  the  positive  side, 
the  book  is  neat,  easy  to  read,  and  assumes  the 
readers  are  both  men  and  women.  On  the  negative 
side,  however,  the  book  is  virtually  void  of  references, 
of  citations  from  which  the  author  obtained  his  mate¬ 
rials,  and  of  discussion  of  any  standards  (measure¬ 
ment  or  instruments).  It  tends  to  be  repetitive.  Few 
example  problems  are  given,  and  no  answers  are 
given  for  the  problems  following  each  chapter.  The 
editing  is  careless  symbols  have  been  inserted  im¬ 
properly,  upper  and  lower  case  symbols  have  been 
interchanged,  and  figures  are  poorly  labeled. 

Now  I  shall  elaborate  some  of  the  problems  I  found 
with  the  book,  chapter  by  chapter,  in  order  to  give 
the  reader  some  understanding  as  to  how  I  judged 
this  work.  The  first  chapter  is  titled  "Terminology.'' 
Octave  bands  and  third  octave  bands  are  discussed 
without  benefit  of  either  a  diagram  showing  a  filter 
shape,  a  discussion  of  filters  in  general,  or  mention 
of  applicable  ANSI  standards.  As  a  result,  a  student 
will  believe  Hemond's  statement  that  ", . .  each  band 
covers  a  range  of  frequencies  and  excludes  all  others" 
(underlining  is  mine).  The  definition  of  "c",  a  scalar 
in  most  equations,  is  speed  of  sound,  not  velocity  as 
stated  by  the  author.  Because  the  book  is  about 
engineering  acoustics,  the  author  should  derive,  not 
merely  state,  the  equation  relating  characteristic 
impedance  in  terms  of  density  and  speed  of  sound, 
and  he  should  explain  why  the  ratio  of  pressure  to 
particle  velocity  is  a  complex  term.  His  use  of  the 
word  intensity  for  power  can  only  confuse  the 
student.  Lsck  of  definition  for  uncorrelated  sound 
sources  and  no  equations  to  combine  two  or  more 
of  them  (the  author  provides  a  table)  are  two  addi¬ 
tional  omissions  of  essential  information  in  a  book 
of  this  type. 
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The  second  chapter  deals  with  reflection,  reverbera¬ 
tion,  and  refraction  and  includes  sections  that  should 
have  been  placed  in  the  architectural  section  of  the 
book.  The  chapter  contains  little  in  the  way  of 
engineering  derivations  and  assumptions;  for  example, 
it  would  have  been  useful  i<  the  author  had  discussed 
reverberation  time  as  a  function  of  frequency. 

The  third  chapter  on  diffraction  and  interference 
presents  a  complex  equation  for  barriers.  The  lack 
of  derivations  or  assumptions  used  and  vague  explana¬ 
tions  make  the  section  not  especially  useful.  The 
discussion  of  in  holes  barriers  introduces  the  term 
transmission  loss  potential,  but  the  author  provides 
no  explanations 

In  the  chapter  about  sound  absorption  Hemond 
states  "...  it  is  well  to  note  that  some  manufacturers 
list  acoustically  absorbing  materials  of  over  1.00 
(that  is,  better  than  100  percent  absorbent).  This  is, 
of  course,  a  gimmick  to  take  advantage  of  the  lack 
of  basic  knowledge  of  the  concept  of  absorption." 
Anyone  familiar  wit  ASTM  C-423-81a  would  know 
that  values  greater  than  one  are  due  to  diffraction 
effects  not  yet  completely  understood.  The  standard 
recommends  reporting  calculated  absorption  coeffi¬ 
cients  with  no  adjustment  for  diffraction.  The  section 
on  flow  resistance  and  impedance  tubes  contains  no 
mathematical  or  heuristic  developments  of  the  equa¬ 
tions  presented.  The  section  on  optimal  reverbera¬ 
tion  times  contains  no  information  about  acceptabil¬ 
ity  ranges.  In  an  attempt  to  present  absorption 
coefficients  of  common  materials  the  author  cites 
an  untitled,  annual  publication  of  NBS  that  is  obscure 
at  best. 

The  major  derivation  in  the  book  appears  in  the 
chapter  on  transmission  loss.  This  chapter  is  flawed, 
however,  by  Hemond's  explanation  of  critical  fre¬ 
quency  as  "the  natural  frequency  of  resonance  of 
that  material."  The  source  cited  for  Sound  Trans¬ 
mission  Class  is  the  Standards  Committee  of  ASTM. 
It  would  take  significant  research  to  find  this  com¬ 
mittee  and  the  definition  of  STC  using  the  source, 
(The  committee  is  E-33  on  Environmental  Acoustics.) 
The  author  notes  that  field  tests  can  be  performed 
with  broad  band  noise  but  that  "a  series  of  fre¬ 
quencies  from  125Hz  to  4KHz  should  be  used."  I 
am  not  aware  of  any  test  methods  using  this  pure 
tone  technique.  I  suspect  the  author  did  not  mesn 
the  pure  tone  technique,  but  the  implication  is  there. 


Finally,  in  this  chapter  I  am  surprised  that  Hemond 
did  not  include  a  chart  showing  the  effects  of  com¬ 
posite  TL  --  it  would  have  been  a  practical  discussion 
for  the  student. 

The  chapter  on  hearing  contains  a  one-page  treatment 
of  Federal  Standards  (OHSA  and  the  "US  Depart¬ 
ment  of  Health").  Considering  the  impetus  for  noise 
control  the  discussion  is  too  brief.  The  chapter  on 
loudness  refers  to  noise  exposure  forecasts  and 
composite  noise  rating,  two  metrics  that  have  not 
been  popular  for  years,  and  a  quarter  page  treatment 
each  of  Leq  and  Ldn.  Surely  both  latter  metrics 
deserve  a  reasonably  lengthy  discussion. 

At  best,  the  part  of  the  book  that  deals  with  noise 
control  is  benign.  The  chapter  on  systematic  ap¬ 
proaches  to  noise  control  contains  no  practical  or 
detailed  examples.  Hemond  generalizes:  "we  can 
always  move  the  receiver  away  from  the  source."  In 
my  opinion  this  is  just  not  the  case.  The  section  on 
sound  level  meters  in  the  chapter  on  instrumentation 
omits  even  the  types  defined  in  ANSI  SI. 4  and 
assumes  the  reader  knows  what  a  rectifier  does.  Again 
no  mention  is  made  of  classes  of  filters  for  sound 
level  meters. 

The  author  states  that  the  time  base  of  a  graphic  level 
recorder  is  set  by  both  paper  and  writing  speeds.  In 
those  recorders  with  which  I  am  familiar,  time  base 
does  not  depend  on  writing  speed.  Hemond  says  an 
FFT  will  work  in  "real  time."  This  obfuscates  an 
important  difference  between  an  FFT  and  real  time 
analyzer.  The  chapter  on  community  noise  is  fair, 
as  is  the  one  on  air  distribution  noise.  The  last  chap¬ 
ter  on  architectural  acoustics  briefly  treats  several 
areas  (masking,  reverberation,  modeling)  but  is  too 
short  to  be  useful. 

So,  what  do  I  recommend?  For  college  work,  Irwin 
and  Graf's  Industrial  Noise  Control;  for  architectural 
acoustics,  Dave  Egan’s  Concepts  in  Architectural 
Acoustics  or  ASA's  reprint  of  Harris  and  Crede's 
Architectural  Acoustics.  Practical  aspects  of  noise 
control  can  be  found  in  many  texts  including  a  book 
by  L.  Bell,  Industrial  Noise  Control.  Harris'  Hand¬ 
book  of  Noise  Control,  and  Yerges'  Sound.  Noise  and 
Vibration  Control, 

R.J.  Peppin 
P.O.  Box  8365 
Rockville,  MD  20656 
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SHORT  COURSES 


JANUARY 


LECTURE/TRAINING  COURSE  ON  NAVAL 
SHOCK 

Dates:  January  9-13,  1984 

Place:  San  Diego,  CA 

Objective:  Combat  survivability  is  a  key  issue  in  the 
design  of  naval  ships.  Current  DoD  policy  highlights 
survivability  as  an  essential  requirement  in  the  ship 
acquisition  process.  The  wars  in  South  East  Asia, 
the  Middle  East  and,  recently,  in  the  Falkland  Island 
conflict  accentuated  the  need  for  combat  surviv¬ 
ability.  Since  shock  induced  by  various  weapons  is  a 
major  and  highly  destructive  weapon  effect,  design 
for  survival  under  shock  is  a  vital  part  of  the  ship 
survivability  process.  Hence,  under  present  Navy 
policy,  all  mission-essential  equipment  must  qualify 
to  rigorous  shock  hardening  requirements.  Naval 
Systems  Commands  and  Laboratories,  shipbuilders 
and  equipment  suppliers  all  play  a  role  in  the  shock 
hardening  process.  If  you  work  for  the  Navy,  you 
may  be  involved  in  the  implementation  and  verifi¬ 
cation  of  the  Navy  shock  requirements,  or  you  may 
be  responsible  for  the  purchase  of  electronic  or 
weapon  systems  that  must  be  shock  qualified.  As  an 
employee  of  a  major  shipbuilder  or  a  Naval  equip¬ 
ment  supplier,  you  may  be  faced  with  broad  and/or 
specific  aspects  of  Naval  shock  design.  This  lecture/ 
training  course  has  been  developed  to  help  engineers, 
scientists,  Naval  architects  and  others  understand  and 
effectively  deal  with  the  U.S.  Navy's  ship  shock 
hardening  requirements.  If  you  are  faced  with  ship 
shock  problems,  participation  in  this  course  should 
increase  your  value  to  your  organization  and  enhance 
your  own  career  advancement. 

Contact:  Henry  C.  Pusey  or  Maurisa  Gohde,  NKF 
Engineering  Associates,  Inc.,  8150  Leesburg  Pike, 
Suite  700,  Vienna,  VA  22180  -  (703)  442-8900. 


MACHINERY  VIBRATION  ENGINEERING 

Dates:  January  24-27,  1984 

Place:  Houston,  TX 

Dates:  July  17-20,  1984 

Place:  Oak  Brook,  Illinois 

Dates:  November  27-30,  1984 

Place:  Washington,  D.C. 

Objective:  Techniques  for  the  solution  of  machinery 
vibration  problems  will  be  discussed.  These  tech¬ 
niques  are  based  on  the  knowledge  of  the  dynamics 
of  machinery;  vibration  measurement,  computation, 
and  analysis;  and  machinery  characteristics.  The 
techniques  will  be  illustrated  with  case  histories 
involving  field  and  design  problems.  Familiarity  with 
the  methods  will  be  gained  by  participants  in  the 
workshops.  The  course  will  include  lectures  on 
natural  frequency,  resonance,  and  critical  speed 
determination  for  rotating  and  reciprocating  equip¬ 
ment  using  test  and  computational  techniques;  equip¬ 
ment  evaluation  techniques  including  test  equipment 
vibration  analysis  of  general  equipment  including 
bearings  and  gears  using  the  time  and  frequency 
domains;  vibratory  forces  in  rotating  and  recipro¬ 
cating  equipment;  torsional  vibration  measurement, 
analysis,  and  computation  on  systems  involving  en¬ 
gines,  compressors,  pumps,  and  motors;  basic  rotor 
dynamics  including  fluid  film  bearing  characteristics, 
critical  speeds,  instabilities,  and  mass  imbalance 
response;  and  vibration  control  including  isolation 
and  damping  of  equipment  installation. 

Contact:  The  Vibration  Institute,  101  West  55th 
Street,  Clarendon  Hills,  IL  60514  -  (312)  654-2254. 


RELIABILITY  METHODS  IN  MECHANICAL  AND 
STRUCTURAL  DESIGN 

Dates.  January  30  -  February  3, 1984 

Place:  Tucson,  Arizona 

Objective:  The  objective  of  this  short  course  and 
workshop  is  to  review  the  elements  of  probability 
and  statistics  and  the  recent  theoretical  and  practi¬ 
cal  developments  in  the  application  of  probability 
theory  and  statistics  to  engineering  design.  Special 
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emphasis  will  be  given  to  fatigue  and  fracture  reli¬ 
ability. 

Contact:  Special  Professional  Education,  Harvill 
Building  No.  76,  Room  237,  College  of  Engineering, 
The  University  of  Arizona,  Tucson,  AZ  85721  -  (602) 
621-3054. 


FEBRUARY 


VIBRATION  AND  SHOCK  SURVIVABILITY. 
TESTING,  MEASUREMENT.  ANALYSIS,  AND 
CALIBRATION 

Dates:  February  6-10,  1984 

Place:  Santa  Barbara,  California 

Dates:  March  5-9, 1984 

Place.  Washington,  DC 

Objective:  Topics  to  be  covered  are  resonance  and 
fragility  phenomena,  and  environmental  vibration  and 
shock  measurement  and  analysis;  also  vibration  and 
shock  environmental  testing  to  prove  survivability. 
This  course  will  concentrate  upon  equipments  and 
techniques,  rather  than  upon  mathematics  and 
theory. 

Contact:  Wayne  Tustin,  22  East  Los  Olivos  Street, 
Santa  Barbara.  CA  93105  -  (805)  682-7171 . 


MACHINERY  VIBRATION  ANALYSIS 

Dates:  February  21-24, 1984 

Place:  San  Francisco,  California 

Dates:  May  15-18, 1984 

Place:  Nashville,  Tennessee 

Dates:  August  14-17, 1984 

Place.  New  Orleans.  Louisiana 

Objective:  In  this  four-day  course  on  practical 
machinery  vibration  analysis,  savings  in  production 
losses  and  equipment  costs  through  vibration  analysis 
and  correction  will  be  stressed.  Techniques  will  be 
reviewed  along  with  examples  and  case  histories 
to  illustrate  their  use.  Demonstrations  of  measure¬ 
ment  and  analysis  equipment  will  be  conducted 
during  the  course.  The  course  will  include  lectures 
on  test  equipment  selection  and  use,  vibration  mea¬ 
surement  and  analysis  including  the  latest  informa¬ 
tion  on  spectral  analysis,  balancing,  alignment,  iso¬ 
lation,  and  damping.  Plant  predictive  maintenance 
programs,  monitoring  equipment  and  programs,  and 


equipment  evaluation  are  topics  included.  Specific 
components  and  equipment  covered  in  the  lectures 
include  gears,  bearings  (fluid  film  and  antifriction), 
shafts,  couplings,  motors,  turbines,  engines,  pumps, 
compressors,  fluid  drives,  gearboxes,  and  slow-speed 
paper  rolls. 

Contact:  The  Vibration  Institute,  101  West  55th 
Street,  Suite  206,  Clarendon  Hills,  IL  60514  -  (312) 
654-2254. 


DYNAMIC  BALANCING  SEMINAR/WORKSHOP 

Dates:  February  22-23,  1984 

March  21-22. 1984 
April  18-19,  1984 
May  23-24,  1984 
Place:  Columbus,  Ohio 

Objective:  Balancing  experts  will  contribute  a  series 

of  lectures  on  field  balancing  and  balancing  machines. 
Subjects  include:  field  balancing  methods,  single,  two 
and  multiplane  balancing  techniques;  balancing 
tolerances  and  correction  methods.  The  latest  in-place 
balancing  techniques  will  be  demonstrated  and  used 
in  the  workshops.  Balancing  machines  equipped  with 
microprocessor  instrumentation  will  also  be  demon¬ 
strated  in  the  workshop  sessions,  where  each  student 
will  be  involved  in  hands-on  problem-solving  using 
actual  armatures,  pump  impellers,  turbine  wheels, 
etc.,  with  emphasis  on  reducing  costs  and  improving 
quality  in  balancing  operations. 

Contact:  R.E.  Ellis,  IRD  Mechanalysis,  Inc.,  6150 
Huntley  Rd.,  Columbus,  OH  43229  -  (614)  885-5376. 


MARCH 


MEASUREMENT  SYSTEMS  ENGINEERING 
Dates:  March  12-16, 1984 

Place:  Phoenix,  Arizona 

MEASUREMENT  SYSTEMS  DYNAMICS 
Dates.  March  19-23, 1984 

Place.  Phoenix,  Arizona 

Objective:  Program  emphasis  is  on  how  to  increase 
productivity  and  cost-effectiveness  for  data  acquisi¬ 
tion  groups  in  the  field  and  in  the  laboratory.  The 
program  is  intended  for  engineers,  scientists  and 
managers  of  industrial,  governmental  and  educational 
organizations  who  are  concerned  with  planning, 
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executing,  or  interpreting  experimental  data  and 
measurements.  The  emphasis  is  on  electrical  measure¬ 
ments  of  mechanical  and  thermal  quantities. 

Contact.  Peter  K.  Stein,  Director,  Stein  Engineer¬ 
ing  Services,  Inc.,  5602  East  Monte  Rosa,  Phoenix, 
A Z  85018  -  (602)  945-4603/946-7333. 


APRIL 

MODAL  TESTING 

Dates:  April  3-6,  1984 

Place:  San  Diego,  California 

Dates:  August  14-17,  1984 

Place:  New  Orleans,  Louisiana 

Objective:  Vibration  testing  and  analysis  associated 
with  machines  and  structures  will  be  discussed  in 
detail.  Practical  examples  will  be  given  to  illustrate 
important  concepts.  Theory  and  test  philosophy  of 
modal  techniques,  methods  for  mobility  measure¬ 
ments.  methods  for  analyzing  mobility  data,  mathe¬ 
matical  modeling  from  mobility  data,  and  applica¬ 
tions  of  modal  test  results  will  be  presented. 

Contact:  Dr.  Ronald  L.  Eshleman,  Vibration  Insti¬ 

tute,  101  W.  55th  St.,  Suite  206,  Clarendon  Hills,  IL 
60514 -(312)  654-2254. 


ROTOR  DYNAMICS 

Dates:  April  30  -  May  4, 1984 

Place.  Syria,  Virginia 

Objective:  The  role  of  rotor/bearing  technology  in 
the  design,  development  and  diagnostics  of  industrial 
machinery  will  be  elaborated.  The  fundamentals  of 
rotor  dynamics;  fluid-film  bearings;  and  measure¬ 
ment,  analytical,  and  computational  techniques  will 
be  presented.  The  computation  and  measurement 
of  critical  speeds  vibration  response,  and  stability  of 
rotor/bearing  systems  will  be  discussed  in  detail. 
Finite  elements  and  transfer  matrix  modeling  will 
be  related  to  computation  on  mainframe  computers, 
minicomputers,  and  microprocessors.  Modeling  and 
computation  of  transient  rotor  behavior  and  non¬ 
linear  fluid-film  bearing  behavior  will  be  described. 
Sessions  will  be  devoted  to  flexible  rotor  balancing 
including  turbogenerator  rotors,  bow  behavior, 
squeeze-film  dampers  for  turbomachinery,  advanced 
concepts  in  troubleshooting  and  instrumentation, 
and  case  histories  involving  the  power  and  petro¬ 
chemical  industries. 

Contact:  Dr.  Ronald  L.  Eshleman,  Vibration  Insti¬ 

tute,  101  W.  55th  Street,  Suite  206,  Clarendon  Hills, 
IL  60514 -(312)  654-2254. 
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Call  for  Paper* 

INTER-NOISE  84 
December  3-5, 1984 
Honolulu,  Hawaii 

INTER-NOISE  84,  the  13th  International  Conference  on  Noise  Control  Engineer¬ 
ing,  will  be  held  at  the  Hotel  llikai  in  Honolulu,  Hawaii  on  December  3-5,  1984. 
With  the  theme  “International  Cooperation  for  Noise  Control,"  the  conference 
will  be  sponsored  by  the  International  Institute  of  Noise  Control  Engineering 
(l/INCE)  and  organized  by  INCE/USA  in  cooperation  with  the  INCE/Japan.  This 
will  be  the  first  time  that  two  member  societies  of  International  INCE  have  coop¬ 
erated  in  the  organization  of  an  INTER-NOISE  conference,  which  will  include 
technical  sessions  consisting  of  invited  and  contributed  presentations  on  world¬ 
wide  noise-control  technology  as  well  as  poster  sessions  and  an  exhibition  of  the 
latest  equipment  and  instrumentation  for  noise  control.  A  series  of  distinguished 
lectures  will  be  presented  by  recognized  specialists.  The  emphasis  during  INTER¬ 
NOISE  84  will  be  on  practical  solutions  to  important  noise  control  problems. 

Contributions  in  all  areas  of  noise  control  engineering  for  the  technical  program 
are  welcome.  Of  particular  interest  are  the  following  topics. 

-  machinery  noise  reduction  at  the  source 
--  reduction  of  in-plant  noise  exposures 

-  noise  control  in  specific  industries 

-  noise  control  for  vehicles  and  transportation  systems 

-  community  noise,  including  construction,  aircraft,  etc. 

-  planning  for  industrial  and  community  noise  control 

-  engine  noise  control 

--  shipboard  noise  control 

-  source  identification  and  diagnostics 

-  noise  control  elements:  barriers,  enclosures,  mufflers,  etc. 

-  noise  standards,  regulations  and  labeling 
--  noise  control  engineering  in  buildings 

--  noise  control  for  household  appliances 

-  noise  measurements,  analysis  and  instrumentation 
--  engineering  curricula  for  noise  control  eduction 

--  active  noise  attenuators 

The  deadline  date  for  the  receipt  of  abstracts  is  March  15,  1984.  Authors  will  be 
notified  by  May  15,  1984  of  the  acceptance  of  their  abstracts.  The  firm  deadline 
for  the  receipt  of  complete  manuscripts  is  July  15, 1984. 

For  further  information  contact:  William  W.  Lang,  Chairman,  INTER-NOISE  84, 
P.O.  Box  3469  Arlington  Branch,  Poughkeepsie,  NY  12603. 
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MECHANICAL  SYSTEMS 


ROTATING  MACHINES 

(Also  see  Nos.  2430, 2495, 2506, 2534,  2546,  2566,  2567) 


83-2355 

Development  of  Methodology  for  Horizontal  Axis 
Wind  Turbine  Dynamic  Analysis 

J  Dugundji 

Massachusetts  Inst,  of  Tech  ,  Cambridge,  MA,  Rept. 
No.  NASA-CR-1681 10.  1 1  pp  (Sept  1982) 

N83-22747 

Key  Words:  Wind  turbines.  Computer  programs 

Horizontal  axis  wind  turbine  dynamics  are  studied.  The 
following  findings  are  summarized:  review  of  the  WO  ST  AS 
computer  programs  for  dynamic  analysis  of  horizontal  axis 
wind  turbines:  review  of  various  analysis  methods  for  ro¬ 
tating  systems  with  periodic  coefficients;  review  of  struc¬ 
tural  dynamics  analysis  tools  for  large  wind  turbines;  experi¬ 
ments  for  yaw  characteristics  of  a  rotating  rotor;  develop¬ 
ment  of  a  finite  element  model  for  rotors;  development  of 
simple  models  for  aeroelastics;  and  development  of  simple 
models  for  stability  and  response  of  wind  turbines  on  flex¬ 
ible  towers. 


83-2356 

Dynamics  Aaalyae  of  Emergency  Orcrepeed  Gov¬ 
ernor  for  Turbomachinea 

Kuo  Shu  Fen 

JCME,ia(4),pp  43-51  (1982) 

CSTA  621.8-82.94 

Kay  Words;  Turbomachinery,  Safety  devices 

The  emergency  over  eased  governor  it  the  most  important 
protection  device  for  reliable  operation  of  high  mead  turbo- 
machines  and  alto  a  major  safety  item  on  large  modem  steam 
turbines.  There  are  two  types  of  construction  -  ring  type  and 
bolt  type.  The  dynamics  characteristics,  relation  of  construc¬ 
tion  factors,  and  darken  calculation  formulae  art  described. 
The  accuracy  of  the  theoretical  analysis  Is  verified  by  experi¬ 
ments. 


83-2357 

An  Improved  Method  for  Calculating  Critical  Speeda 
and  Rotordynamic  Stability  of  Turbomachmery 

B.T.  Murphy  and  J.M.  Vance 

Mech.  Engrg.,  Texas  A&M  Univ.,  College  Station,  TX. 
J.  Engrg.  Power,  Trans.  ASME,  105  (3).  pp  591  595 
(July  1983)  7  figs,  13  refs 

Key  Words:  Turbomachinery,  Critical  speeds.  Transfer 
matrix  method,  Computer  programs 

It  is  shown  that  by  rearranging  the  calculations  performed  in 
a  transfer  matrix  program,  one  can  derive  the  characteristic 
polynomial  for  a  complex  rotor-bearing  system  with  no  loss 
in  generality.  The  modeling  procedures  are  identical  for  the 
rotor  and  beering/foundations,  including  the  effects  of  gyro¬ 
scopic!,  damping,  and  any  or  all  destabilizing  influences 
which  are  linearized  in  the  usual  manner.  With  the  charac¬ 
teristic  polynomial  known,  critical  meeds  can  be  estimated 
and  stability  predicted  with  greater  efficiency  and  with  no 
fear  of  missing  any  modes.  Such  a  program  has  been  written, 
and  a  complete  comparison  between  two  types  of  programs 
is  shown. 


83-2358 

A  Contribution  to  the  Investigation  of  Compreasor 
System  Behavior  During  Surge  (Zur  Bereduiun^  des 
instatkmaren  Verbal  ten*  von  Verdichteran'  srah- 
rend  des  Pumpens) 

J.  Wachter  and  K.  H.  Rohne 

Universitat  St'j.Tgar • ,  Institu*  ' hermische  Strom- 
ungsmaschincr  -.nd  Maschinenlaboratorium,  Forsch. 
Ingenieurwesen,  49  (4),  pp  107-111  (1983)  10  figs, 
1 5  refs 
(In  German) 

Kay  Words:  Compressors,  Fluid-induced  excitation 

The  ftjrge-behavior  of  a  three  stage  centrifugal  compressor 
is  investigated.  Experimental  data  are  compared  with  theo¬ 
retical  remits  from  two  different  mathematical  models.  In 
both  cases  satisfactory  agreement  It  achieved. 


83-2359 

Aerodynamic  Damping  Meaaurementa  in  a  Tranaonk 
Comproaaor 

E.F.  Crawley 

Dept,  of  Aeronautics  and  Astronautics,  Massachusetts 
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Inst,  of  Tech.,  Cambridge,  MA  02139,  J.  Engrg. 
Power,  Trans.  ASME,  105  (3),  pp  575-584  (July 
1983)  14  figs,  17  refs 

Kay  Word*  Compressors,  Aerodynamic  damping 

A  method  hat  been  developed  and  demonstrated  for  the 
direct  measurement  of  aerodynamic  damping  in  a  trantonic 
compressor.  The  method  is  bated  on  the  inverse  solution  of 
the  structural  dynamic  equations  of  motion  of  the  blade-disk 
system.  The  equations  are  solved  inversely  to  determine  the 
forces  acting  on  the  system.  If  the  structural  dynamic  equa¬ 
tions  are  transformed  to  multiblade  or  modal  coordinates, 
the  damping  can  be  measured  for  blade-disk  modes,  and 
related  to  a  reduced  frequency  and  interblade  phase  angle. 
This  method  of  damping  determination  was  demonstrated 
using  a  specially  instrumented  version  of  the  MIT  transonic 
compressor. 


83-2360 

Transient  Vibration  of  High-Speed,  Lightweight 
Rotors  Due  to  Sudden  Imbalance 

M.  Sakata,  T.  Aiba,  and  H.  Ohnabe 
Dept,  of  Physical  Engrg.,  Tokyo  Inst,  of  Tech., 
Ookayama,  Meguro-ku,  Tokyo,  Japan,  J.  Engrg. 
Power,  Trans.  ASME,  105  (3),  pp  480-486  (July 
1983)  12  figs.  11  refs 

Key  Words:  Rotors,  Transient  req>onte,  Unbalanced  mats 
response.  Blade  loss  dynamics 

A  transient  vibration  analysis  is  carried  out  on  a  flexible- 
disk/flexible-shaft  system  or  rig  id -disk/flexible-shaft  system 
subjected  to  a  sudden  imbalance  that  is  assumed  to  represent 
the  effect  of  blade  loss.  To  solve  the  basic  equation  governing 
a  rotating  flexible  disk  the  Galerkin's  method  is  used,  and  the 
equation  of  motion  of  the  rotor  system  is  numerically  solved 
by  employing  the  R^nge-Kutta-G ill's  method.  Experiments 
are  conducted  on  a  model  rotor  having  a  blade  lots  simulator; 
the  shaft  vibrations  are  also  measured.  The1  validity  of  the 
analytical  results  is  demonstrated  by  comparison  with  experi¬ 
mental  results. 


83-2361 

lnveatigationa  of  Hingeteaa  Rotor  Stability 

R.A.  Ormiston 

Rotorcraft  Dynamics  Div.,  Aeromechanics  Lab., 
U.S.  Army  Res.  &  Tech.  Labs.  (AVRADCOM), 
Moffett  Field,  CA  94035,  Vertica,  J_  (2),  PP  143- 
181  (1983)  43  figs,  2  tables,  42  refs 


Key  Words:  Rotors,  Hinge  less  rotors.  Helicopters,  Dynamic 
stability 

An  overview  of  the  technical  development  of  hingeless  and 
bearlnglesa  rotors  1s  given,  with  emphasis  on  aeroelastic  and 
aero  mechanical  stability  characteristics.  Important  consid¬ 
erations  for  theoretical  analysis  are  discuseed.  Theoretical 
and  experimental  investigations  of  isolated  blade  flap-lag 
and  fiap-lag-torsion  stability,  and  coupled  rotor-body  aero- 
mechanical  stability  are  described.  Physical  interpretation 
and  important  rotor  system  design  parameters  are  empha¬ 
sized.  An  overview  of  bearingless  rotor  dynamics  is  also 
included. 


83-2362 

Experimental  Evaluation  of  Squeeze  Film  Supported 
Flexible  Rotors 

M.D.  Rabinowitz  and  E.J.  Hahn 
Hawker  De  Havilland  Australia,  Lidcombe.  New 
South  Wales,  Australia,  J.  Engrg.  Power,  Trans. 
ASME,  _105  (3),  pp  495-503  (July  1983)  18  figs, 
1 5  refs 

Key  Words:  Rotors,  Flexible  rotors.  Squeeze  film  bearings. 
Experimental  test  date 

This  paper  describes  the  experimental  investigations  which 
were  conducted  to  verify  existing  theoretical  vibration 
amplitude  predictions  for  centrally  preloaded,  squeeze  film 
supported  flexible  rotors.  The  influence  of  measurement 
errors  end  operating  condition  uncertainties  are  quantified. 
The  agreement  between  theory  and  experiment  was  excel¬ 
lent,  and  it  it  shown  that  any  discrepancy  can  be  explained 
in  terms  of  errors  in  determining  the  mean  lubricant  viscosity 
and  the  orbit  magnitudes. 


83-2363 

Nonlinear  Analyaa  of  Rotor-Bearing  Syatema  l Jung 
Component  Mode  Synthem 

H.D.  Nelson,  W.L.  Meacham,  D.P.  Fleming,  and  A.F. 
Kascak 

Lewis  Res.  Ctr.,  Cleveland,  OH  44135,  J.  Engrg. 
Power,  Trans.  ASME,  105  (3),  pp  606-614  (July 
1983)  8  figs,  7  tables,  19  refs 

Key  Words:  Rotors,  Nonlinear  theories.  Component  mode 
synthesis.  Blade  lost  dynamics.  Unbalanced  mate  response. 
Computer  programs 
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The  method  of  component  mode  synthesis  is  developed  to 
determine  the  forced  response  of  nonlinear,  multisheft,  rotor  - 
beering  systems.  The  formulation  allows  for  simulation  of 
system  response  due  to  blade  loss,  distributed  unbalance, 
base  shock,  maneuver  loads,  and  specified  fixed  frame 
forces.  The  motion  of  each  rotating  component  of  the  sys¬ 
tem  is  described  by  superposing  constraint  modes  associated 
with  boundary  coordinates  and  constrained  precessional 
modes  associated  with  internal  coordinates.  The  preces¬ 
sional  modes  are  truncated  for  each  component  and  the 
reduced  component  equations  are  assembled  with  the  non¬ 
linear  supports  and  interconnections  to  form  a  set  of  non¬ 
linear  system  equations  of  reduced  order.  These  equations 
are  then  numerically  integrated  to  obtain  the  system  re¬ 
sponse.  A  computer  program,  which  is  presently  restricted 
to  single  shaft  systems,  has  been  written  and  results  are 
presented  for  transient  system  response  associated  with 
blade  loss  dynamics,  squeeze  film  dampers,  and  interference 
rubs. 


83-2364 

In-Plane  Inertial  Coupling  m  Tuned  and  Severely 
Miatuned  Bladed  DiAs 

E.F.  Crawley 

Dept,  of  Aeronautics  and  Astronautics.  Massachu¬ 
setts  Inst,  of  Tech.,  Cambridge,  MA  02139,  J.  Engrg. 
Power,  Trans  ASME,  105  (3),  pp  585-590  (July 
1983)  5  figs,  8  refs 

Key  Words:  Rotors,  Blades,  Disks  (shapes).  Shafts,  Coupled 

responte 

A  model  is  developed  and  verified  for  blade-disk-shaft  cou¬ 
pling  in  rotors  due  to  the  in-plane  rigid  body  modes  of  the 
disk.  An  analytic  model  is  derived  which  couples  the  in-plane 
rigid  body  modes  of  the  disk  on  an  elastic  shaft  with  the 
blade  bending  modes.  Bench  resonance  tests  are  carried  out 
on  the  MIT  compressor  rotor,  typical  of  research  rotors 
with  flexble  blades  and  a  thick  rigid  didr. 


83-2365 

Qoeed-Form,  Steady-State  Solution  for  the  Unbal¬ 
ance  Reapostae  of  a  Rigid  Rotor  in  Squeeze  Filin 
Damper 

D.L.  Taylor  and  B.R.K.  Kumar 

Sibley  School  of  Mech.  and  Aerospace  Engrg.,  Cornell 

Univ.,  Ithaca,  NY  14853,  J.  Engrg.  Power,  Trans. 

ASME,  1Q5_(3),  pp  551-559  (July  1983)  17  figs,  12 

refs 


Key  Words:  Rotors,  Unbalanced  mass  response.  Squeeze- 
film  dampers 

The  steady-state  response  due  to  unbalance  of  a  planar  rigid 
rotor  carried  in  a  short  squeeze  film  damper  with  linear 
centering  spring  is  considered.  The  damper  fluid  forces  are 
determined  from  the  short  bearing,  cavitated  Iff  film)  solu¬ 
tion  of  Reynold's  equation.  Assuming  a  circular  centered 
orbit,  a  change  of  coordinates  yields  equations  whose  steady- 
state  response  are  constant  eccentricity  and  phase  angle. 
Focusing  on  this  steady-state  solution  results  in  reducing  the 
problem  to  solutions  of  two  simultaneous  algebraic  equa¬ 
tions.  A  method  for  finding  the  closed-form  solution  is  pre¬ 
sented. 


83-2366 

Eigenaolution  Re  analyse  of  Rotor  Dynamic  Syatcsna 
by  the  Generalized  Receptance  Method 

A.B.  Palazzolo,  B.P.  Wang,  and  W.D.  Pilkey 
Southwest  Res.  Inst.,  San  Antonio,  TX  78284,  J. 
Engrg.  Power,  Trans.  ASME,  105  (3),  pp  543-550 
(July  1983)  3  figs,  4  tables,  21  refs 

Key  Words:  Natural  frequencies.  Rotors.  Receptance  meth¬ 
od.  Eigenvalue  problems 

A  method  is  presented  for  efficiently  calculating  the  damped 
natural  frequencies  of  complex  rotor  bearings  systems.  The 
procedure  Is  applicable  to  the  repeated  reanalysis  of  rotor 
systems  during  the  search  for  an  optimal  design.  The  gen¬ 
eralized  receptances  used  in  the  method  are  calculated  with 
a  series  of  formulas  that  improves  the  convergence  charac¬ 
teristics  when  only  an  incomplete  set  of  modes  is  available. 
A  nonsynchronous  gyroscopic  rotor  example  is  examined  to 
illustrate  the  reanalysis  procedure. 


83-2367 

A  Diecuasion  on  Several  Dynamic  Problem*  of  Split- 
ahaft  Gaa  Turbines 

Ni  Wei  Tou  and  Peng  Rung 

Chinese  J.  Sci.  Instrument, .3  (4).  pp  396-401  (1982) 

CSTA  681-82.77 

Key  Words:  Shafts,  Gas  turbines.  Computer  programs 

Several  problems  on  the  dynamic  behavior  of  split -shaft 
gas  turbines,  utilizing  a  common  computer  program,  are 
analyzed.  The  affects  of  performance  points,  ratio  of  Inertia 
moments  of  power  turbine  shaft  and  compressor  shaft,  ham 
accumulation  ability  of  regenerator,  and  parameters  of 
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control  loop  of  adjuttable  nozzles  on  dynamic  response  of 
split-shaft  gas  turbines  are  discussed. 


83-2368 

The  Measurement  and  Research  of  Horizontal  Vibra¬ 
tion  on  Propulsion  Shaft  System  of  Type  K  Boat 

Li  Chong  Ren 

Ship  Engrg.  (5),  pp  43-45  (1982) 

CSTA  623.8-82.53 

Key  Words:  Shafts,  Marine  engines,  Vibration  measurement 

This  paper  deals  with  measuring  methods  for  the  horizontal 
vibration  of  a  propulsion  shaft  system  on  a  type  K  boat.  An 
analysis  of  the  actual  results  from  the  measurement  is  also 
given. 


83-2369 

Thermal  Effects  on  Rotating  Shafts  Due  to  Electri¬ 
cal  Transients  Cauamg  Plastic  Deformation 

S.  Panteliou,  N.  Aspragathos,  and  A.  Dimarogonas 
Machine  Design  Laboratory,  University  of  Patras, 
Patras.  Greece,  Ing.  Arch.,  53  (3),  pp  173-179  (1983) 
6  figs.  1 1  refs 

Key  Words:  Shafts,  Torsional  vibration.  Temperature  effects 

During  transient  torsional  vibration  of  rotating  shafts,  heat  it 
generated  which  mey  affect  its  operational  integrity.  The 
shaft  modeled  es  a  cylinder  of  infinite  length  heated  by  way 
of  a  transient  torsional  vibration  of  variable  amplitude  it 
investigated  and  an  expression  for  the  maximum  surface 
temperature  is  obtained.  Diagrams  with  the  appropriate 
dimensionless  parameters  are  presented  together  with  a 
numerical  example  corresponding  to  an  existing  turbine- 
generator  system.  Both  plastic  deformation  and  material 
damping  is  considered. 


83-2370 

A  New  High-Speed  Algorithm  for  Toraional  Vibra¬ 
tion  Problems  Applicable  to  Microcomputer* 

D.R.  Nickerson 

Stress  Analysis  Assoc.,  Inc.,  Pasadena,  CA,  ASME 
Paper  No.  83-DE-4 


Key  Words:  Shafts,  Torsional  vibration.  Natural  frequencies. 
Mode  diapes.  Algorithms 

The  Holzer  method  of  calculating  torsional  shaft  frequencies 
is  both  tedious  and  of  limited  accuracy,  especially  where 
multiple  mode  frequencies  ere  desired.  An  algorithm  it  pro¬ 
posed  that  computes  all  the  modal  frequencies  rapidly.  This 
algorithm  hat  been  implemented  for  microcomputers  with 
limited  memory  capacity.  This  paper  describes  the  algorithm 
and  presents  results  of  calculating  several  typical  problems 
using  a  microcomputer  program.  The  program  calculates 
all  modal  frequencies  and  will  compute  selected  modal 
excursions. 


83-2371 

Optimal  Design  of  Squeeze  Film  Support*  for  Flex¬ 
ible  Rotors 

M.D.  Rabinowitz  and  E.J.  Hahn 
Hawker  DeHavilland  Australia,  Lidcombe,  New  South 
Wales,  Australia,  J.  Engrg.  Power.  Trans.  ASME,  105 
(3),  pp  487-494  (July  1983)  3  figs,  3  tables.  23  refs 

Key  Words:  Rotors.  Flexible  rotors.  Squeeze  film  dampers. 
Damping 

Assuming  central  preloading,  operation  below  the  second 
bending  critical  «>eed.  and  full  film  lubrication,  this  paper 
presents  a  theoretical  model  which  allows  one,  with  mini¬ 
mum  computation,  to  design  squeeze  film  damped  rotors 
under  conditions  of  high  unbalance  loading.  Closed  form 
expressions  ere  derived  for  the  maximum  vibration  ampli¬ 
tudes  pertaining  to  optimally  damped  conditions.  The 
resulting  vibration  amplitude  and  transmissibility  data  of 
design  interest  ere  presented  for  a  wide  range  of  practical 
operating  conditions  on  a  single  chart.  It  can  be  teen  that 
for  a  given  rotor,  the  lighter  the  bearing  the  more  easily 
one  can  satisfy  design  constraints  relating  to  allowable  rotor 
vibration  levels  and  lubricant  supply  preaure  requirements. 
The  data  presented  ere  shown  to  be  applicable  to  •  wide 
variety  of  rotors,  and  a  recommended  procedure  for  optimal 
design  it  outlined. 


83-2372 

Aefoacouatic  Cbaracterwtics  of  a  Large  Variable- 
Pitch,  Variable -Speed  Faa  Syrian 

P.T.  Soderman  and  K.W.  Mort 

NASA  Ames  Res.  Ctr„  Moffett  Field,  CA,  NASA- 

TM-84333, 7  pp  (Mar  1983) 

N83-23113 


Kay  Words:  Fans,  Blades,  Noise  generation,  Experimental 
test  data 

The  acoustic  and  aerodynamic  performance  of  the  new  drive 
fans  for  the  NASA  Ames  40-  by  80-/80-  by  120-foot  wind 
tunnel  is  investigated.  Results  show  that  a  fan  system  with 
variable-speed  and  variable-pitch  rotor  blades  allows  the 
operator  to  control  noise  and  energy  consumption,  at  a  given 
mass  flow  rate,  through  the  choice  of  blade  speed  and  pitch. 
An  empirical  method  is  described  which  predicts  the  sound 
power  of  this  fan  system  reasonably  well. 


83-2373 

Dynamic  Response  of  a  Centrifugal  Liquid  Oxygen 

T.  Shimura  and  K.  Kamijo 

Natl.  Aerospace  Lab.,  Miyagi.  Japan,  ASME  Paper 
No  83-FE-24 

Key  Words:  Pumps,  Centrifugal  pumps 

The  dynamic  response  of  a  centrifugal  liquid  oxygen  pump 
with  an  inducer  is  examined.  Transfer  matrix  methods, 
which  have  been  successfully  applied  to  cavitating  inducers, 
are  used  for  the  centrifugal  pump  with  an  inducer. 


83-2374 

Whirling  and  Stablity  of  flywheel  Systems,  Part  1: 
Derivation  of  Combined  and  Lumped  Parameter 
Models 

G.  Ramanujam  and  C.W.  Bert 

School  of  Aerospace,  Mech.  and  Nuclear  Engrg., 
Univ.  of  Oklahoma,  Norman,  OK  73019,  J.  Sound 
Vib.,.28  (3).  PP  369-398  (June  8.  1983)  3  figs,  38 
refs 

Key  Words:  Flywheels,  Natural  frequencies,  Dynamic  sta¬ 
bility,  Whirling,  Lumped  parameter  method.  Combined 
parameter  method 

The  objective  of  this  paper  is  to  provide  a  theoretical  founda¬ 
tion  to  predict  many  aspects  of  dynamic  behavior  of  flywheel 
systems  when  spin-tested  with  a  quill  draft  support  and 
driven  by  an  air  turbine.  Theoretical  analyses  for  the  follow¬ 
ing  are  presented:  determination  of  natural  frequencies  (or 
for  brevity  critical  speeds  of  various  orders),  Routh-type 
stability  analysis  to  determine  the  stability  limits  (i.e.,  the 
speed  range  within  which  anal  I  perturbations  attenuate 
rather  than  causa  catastrophic  failure),  and  forced  whirling 
analysis  to  estimate  the  response  of  major  components  of  the 
system  to  flywheel  mass  eccentricity  and  initial  tilt. 


83-2375 

Whirling  and  Stability  of  Flywheel  System*,  Part  11: 
Comparison  of  Numerical  Remits  Obtained  with 
Combined  and  Lumped  Parameter  Models 

G.  Ramanujam  and  C.W.  Bert 

School  of  Aerospace,  Mech.  and  Nuclear  Engrg., 
Univ.  of  Oklahoma,  Norman,  OK  73019,  J.  Sound 
Vib.,  .gg  (3),  pp  399420  (June  8,  1983)  14  figs. 
15  tables,  19  refs 

Key  Words:  Flywheels.  Natural  frequencies.  Dynamic  sta¬ 
bility,  Whirling,  Lumped  parameter  method.  Combined 
parameter  method 

The  theoretical  analytes  of  Part  I  are  applied  to  some  fly¬ 
wheel  systems  to  provide  information  to  designers.  The 
analytes  are  utilized  to  study  three  specific  prototype  fly¬ 
wheel  systems:  a  multi-material  ring  type,  a  constant-thick  - 
ness-ditk  ring  type,  and  a  tapered-thickness-disk  type.  The 
effects  of  the  following  flywheel  design  parameters  on 
system  dynamics  are  investigated:  flywheel  mass,  flywheel 
diametral  and  polar  mass  moments  of  inertia,  location  of 
flywheel  diametral  and  polar  mass  moments  of  inertia,  loca¬ 
tion  of  flywheel  mass  center  from  the  lower  end  of  the  quill 
shaft,  quill  rftaft  length,  lower  turbine-bearing  support  stiff¬ 
ness,  and  equivalent  viscous  damping  coefficient  of  the 
external  damper. 


RECIPROCATING  MACHINES 


83-2376 

Mathematical  Investigation  of  Gaa  Vibration*  in  a 
Four  Step  Dieael  Engine  of  Commercial  Vehicles 
under  Combined  Loading  (Rechneriache  Unter- 
sucfaung  der  Gasachwingnngen  in  einesn  kombiniert 
aufgrtadenen  4-Takt-Dieaebnotor  fir  Nutzfahneuge) 
X.  Gao  and  K.  Groth 

Institut  f.  Kolbenmaschinen  der  Universitat  Han¬ 
nover,  Germany,  Konstruktion,  2^.  (7),  PP  273-278 
(July  1983)  13  figs,  1  table,  11  refs 
(In  German) 

Key  Words:  Diesel  engines.  Ground  vehicles.  Commercial 
transportation,  Tuned  frequencies 

A  simplified  calculation  method  for  tuning  the  resonances 
in  combined  loading  is  illustrated  by  means  of  an  example 
of  a  six  cylinder  four  step  engine  of  a  commercial  vehicle. 
The  calculated  results  -  the  pressure  and  the  rat*  of  flow  - 
are  compared  with  published  results. 


83-2377 

Some  Aspects  of  Constant  Pressure  Turbocharged 
Marine  Diesel  Engines  of  Medium  and  Low  Speed 

T.  Azuma,  T.  Yura,  and  Y.  Tokunaga 
Kawasaki  Heavy  Industries,  Ltd.,  Kobe,  Japan,  J. 
Engrg.  Power,  Trans.  ASME,  105  (3),  pp  697-71  1 
(July  1983)  35  figs,  3  tables,  9  refs 

Kay  Words:  Diesel  anginas.  Marine  engines,  Exhaust  systems 

The  constant  pressure  turbocharge  system  is  widely  used  in 
marine  diesel  engines  because  of  its  high  thermal  efficiency. 
This  study  has  been  made  to  establish  a  simulation  system  for 
exhaust  gas  pulsation  of  the  constant  pressure  turbocharge 
system  and  to  clarify  its  characteristics.  This  report  discusses 
the  high  thermal  efficiency  of  this  turbocharge  system  in 
the  range  of  high  mean  effective  pressure,  and  shows  the 
advantages  of  the  two-step  Lax-Wendroff's  method  in  solving 
the  unsteady  flow  equations  in  comparison  with  the  charac¬ 
teristic  method.  Some  characteristics  of  the  pulsation  and  the 
unique  pulsation  resonance  in  this  turbocharge  system  are 
presented. 


83-2378 

Vibration  Analyns  of  Movable  Part  of  Internal  Com¬ 
bustion  Engine  (Part  2.  Combined  System  of  Crank 
Shaft  and  Flywheel) 

A  Nagamatsu  and  M.  Nagaike 
Industrial  Faculty,  Tokyo  Inst,  of  Tech.,  Meguroku, 
Tokyo.  Japan,  Bull  JSME.  26  (215),  pp  827-831 
(May  1983)  12  figs.  3  tables,  3  refs 

Key  Words:  Internal  combustion  engines,  Crankshafts,  Fly¬ 
wheels,  Impedance  technique.  Natural  frequencies,  Mode 
shapes.  Transfer  functions 

Natural  frequencies,  natural  modes,  and  transfer  functions 
of  a  combination  of  crankshaft  and  flywheel  era  investi¬ 
gated  by  a  reduced  impedance  method.  Theoretical  results 
agree  well  with  experimental  results. 


POWER  TRANSMISSION  SYSTEMS 


83-2379 

la -Flight  Computation  of  Helicopter  Triatiiawon 
Fatigue  Life  Expenditure 

K.F.  Fraser 


Aeronautical  Res.  Labs.,  Melbourne,  Australia,  J. 
Aircraft,  20  (7),  pp  633-640  (July  1983)  10  figs, 
1  table,  5  refs 

Key  Words:  Power  transmission  systems.  Helicopters,  Fatigue 
life 

Estimates  of  the  safe  fatigue  life  of  critical  helicopter  trans¬ 
mission  components  may  be  made  it  in-service  load  data 
together  with  component  fatigue  data  are  available.  Instru¬ 
mentation  has  been  developed  to  provide  in-flight  computa¬ 
tion  and  indication  of  the  current  values  of  fatigue  life  ex¬ 
pended  for  critical  gears  in  single-  or  twin-engine  helicopter 
transmission  systems.  Basic  transmission  Mad  data  in  the 
form  of  totalized  times  spent  in  a  number  of  contiguous 
torque  bands  are  continually  updated  and  stored  during 
flight.  The  basic  load  data  together  with  values  of  life  ex¬ 
penditure  for  critical  gears  for  the  current  flight  can  be  auto¬ 
matically  printed  out  after  flight.  This  development  opens 
the  way  towards  fatigue  life  monitoring  of  individual  trans¬ 
missions. 


METAL  WORKING  AND  FORMING 


83-2380 

Guidelines  {or  Controlling  Drill  String  Vibrations 

D.W.  Dareing 

Maurer  Engineering,  Inc.,  Houston,  TX,  ASME  Paper 
No.  83-Pet -9 

Key  Words:  Drills,  Vibration  control 

This  paper  explains  the  causes  of  severe  drill  string  vibra¬ 
tions  and  gives  guidelines  for  controlling  these  vibrations. 


83-2381 

Mathematical  Deacriptioo  and  Analysis  of  Rotation 
Accuracy  of  Machine  Tool  Spindle 

Zhang  Hua  Rong 

JCME,  18.(4),  pp  65-73(1982) 

CSTA  621.8-82.97 

Kay  Words:  Machine  tools 

This  paper  mathematically  derives  and  theoretically  analyzes 
some  basic  theories  of  rotation  accuracy  of  a  machine  toot 
spindle  (mathematical  description  of  pzindie  error  motion, 
frequency  analysis,  influence  of  frequency  components  on 
mechanical  operation,  etc.).  Deficiencies  of  the  polar  coordi- 


notes  method  which  it  broadly  adopted  at  preterit  are  indi¬ 
cated  and  the  batic  theorem  of  the  carteiien  coordinates 
method  it  pretented. 


83-2382 

The  Numerical  Analyse  of  (fobbing  Torques  (1st 
Report,  On  the  (fobbing  Torques  in  Various  (fobbing 
Methods) 

Y.  Umezaki,  Y.  Furumiya,  and  T.  Suzuki 
Kyushu  Univ.,  6-10-1  Hakozaki,  Higashiku,  Fukuoka 
812  Japan,  Bull.  JSME,  26  (215),  pp  897-904  (May 
1983)  15  figs,  4  tables,  3  refs 

Key  Wordt:  Hobbing,  Numerical  analytit,  Torsional  vibration 

This  paper  presents  an  analytical  study  of  the  cron  sectional 
area  of  cut  of  the  hob  tooth  and  describes  simple  turning 
test  methods  by  which  specific  cutting  forces  applied  to 
hobbings  are  obtained. 


STRUCTURAL  SYSTEMS 


BUILDINGS 

(Also  see  No.  2467) 


83-2383 

On  Elaato-Plaatie  Deformations  of  Multi-Story  Shear 
Type  Structures  Due  to  Earthquake  Effect 

He  Guang  Qian 

China  Civ.  Engrg.  J.,  15  (3).  pp  10-19  (1982) 

CSTA  624-82  26 

Key  Words:  Buildings,  Multistory  buildings.  Seismic  design 

The  deficiencies  inherent  in  the  strength  checking  method 
stipulated  in  the  current  Code  of  Aseismic  Design  are  re¬ 
vealed  and  principles  of  the  deformation  checking  method 
are  suggested.  For  evaluation  of  maximum  story  drifts  of 
multi-storied  shear  type  structures  due  to  nonlinear  seismic 
responses  a  simple  method  is  presented  for  the  application 
of  the  deformation  checking  method  In  aseismic  design. 


83-2384 

Dynamics  of  Flex  Me  Systems  with  Partial  Lift-Off 
I  N.  Psycharis 


Div.  of  Engrg.  and  Appl.  Science,  California  Inst,  of 
Tech.,  Pasadena,  CA,  Inti.  J.  Earthquake  Engrg. 
Struc.  Dynam.,J_1.  (4),  pp  501-521  (July/Aug  1983) 
1 3  figs,  2  tables,  27  refs 

Key  Words:  Buildings,  Multistory  buildings.  Elastic  founda¬ 
tions,  Interaction:  structure-foundation 

The  dynamic  behavior  of  a  simplified  model  of  a  multi-story 
building,  supported  by  an  elastic  foundation  and  allowed  to 
uplift,  is  examined.  The  building  Is  modeled  by  an  n -degree 
of-freedoTi  oscillator,  while  the  foundation  is  represented 
by  a  viscously  damped  two-spring  model  which  permits  up¬ 
lift.  This  model  has  been  shown  in  previous  studies  to  bean 
accurate  approximation  to  the  more  realistic  but  more 
complex  Winkler  foundation.  Approximate  values  for  the 
characteristic  frequencies  of  the  interacting  system  are  pre¬ 
sented  and  a  simple,  first -mode  solution  is  developed. 


83-2385 

Study  of  Computer  Modeling  Formulation  and  Spe¬ 
cial  Analytical  Procedures  for  Earthquake  Reaponae 
of  Multistory  Buddings 

C.F,  Neuss,  B.F.  Maison,  and  J.G.  Bouwkamp 
Bouwkamp  (J.G.),  Inc.,  Berkeley,  CA,  Rept.  No. 
NSF/CEE-83006.  455  pp  (Jan  1983) 

PB83-204339 

Key  Words:  Buildings,  Multistory  buildings.  Seismic  response. 
Computer-aided  techniques 

The  results  of  correlative  analytical  studies  performed  on  five 
multistory  buildings  located  in  aeismically  active  regions  of 
the  United  States  are  presented.  Several  models  of  each  build¬ 
ing  are  formulated  to  assess  the  influence  of  various  struc¬ 
tural  and  nonstructural  modeling  aspects  on  dynamic  prop¬ 
erties  and  seismic  response.  Aspects  such  as  two-dimensional 
versus  three-dimensional  frame  modeling,  rigid  joint  zone 
effects,  participation  of  secondary  framing  systems,  non- 
structural  slab-girder  interaction,  infill  block  walls,  and 
mass  modeling  variations  are  considered.  Effects  of  different 
modeling  approaches  on  analytical  results  are  evaluated  and 
the  relative  importance  of  various  modeling  reinforcements  is 
noted. 


FOUNDATIONS 

(Also  see  No.  2426) 


83-2386 

Dynamic  Evaluation  of  an  Embedded  Machinery 
Foundation  Supported  on  Piles  Subjected  to  Coupled 
Sliding-Rocking  Vibration 
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Bian  Shun  Dao  and  Zheng  Da  Tong 
J.  Bldg.  Structure, J  (5),  pp  68-78  (1982) 

CSTA  624.82.76  ~ 

Key  Wordt:  Machine  foundation!.  Pile  foundation!,  Visco- 
elaiticity  theory 

Formulae  for  evaluating  the  dynamic  regionse  of  an  em¬ 
bedded  machinery  foundation  supported  on  pile!  tubjected 
to  coupled  diding  and  rocking  vibration  it  preunted.  The 
deeign  curvet  are  given  to  define  the  effective  pile  length 
which  depend!  on  the  dynamic  behavior  of  subioil  at  well  at 
the  exciting  frequency. 


83-2387 

Pile  Foundation  Modelling  for  Inelastic  Earthquake 
Analyses  of  Large  Structures 

S.  A.  Anagnostopoulos 

Inst,  of  Engrg.  Seismology  and  Earthquake  Engrg., 
Hapsa  1,  Thessaloniki,  Greece,  Engrg  Struc.,  _5.  (3), 
pp  215-222  (July  1983)  4  figs,  3  tables,  23  refs 

Key  Words:  Pile  foundations.  Off-shore  structures.  Seismic 
analysis.  Earthquake  response 

Modeling  of  pile  foundations  for  nonlinear  earthquake  re¬ 
sponse  analyses  of  steel  template  offshore  structures  is 
examined,  related  problems  are  discussed  and  practical 
solutions  are  recommended.  A  parametric  investigation 
is  then  used  as  the  basis  of  assessing  the  effects  of  uncer¬ 
tainty  in  some  of  the  parameters  on  the  response  of  the 
foundation  and  superstructure. 


83-2388 

Soil -Structure  Interaction  with  Rayleigh  Wave* 

A.  Gomez-Masso,  J.  Lysmer,  J.-C.  Chen,  and  H.B. 
Seed 

Berliner  Strasse  290,  6050  Offenbach /Main,  West 
Germany,  Inti.  J.  Earthquake  Engrg.  Struc.  Dynam., 
11  (4),  pp  567-583  (July/Aug  1983)  1 1  figs,  1  table, 
28  refs 

Key  Words:  Interaction:  soil-structure,  Seismic  excitation 

Presented  is  a  plane-strain  method  for  soil-structure  inter¬ 
action  analysis  consisting  of  the  superposition  of  the  free 
field  motions  and  the  interaction  motions  in  a  generalized 
seismic  envk’onment.  The  free  field  it  modeled  as  a  hori¬ 
zontally  layered  viecoelestic  medium  and  the  seismic  environ¬ 


ment  may  consist  of  a  combination  of  S,  P  and  Rayleigh 
waves.  The  soil-structure  system  It  modeled  with  viscoelastic 
finite  elements,  transmitting  boundaries,  viscous  boundaries 
and  a  three-dimensional  simulation. 


83-2389 

Frequency -In dependent  Impedances  of  Soil-Structure 
Systems  in  Horizontal  and  Rocking  Modes 

M.  Ghaffar-Zadah  and  F.  Chapel 
Laboratoire  de  Mecanique  des  Sols-Structures  de 
I'Ecole  Centrale  des  Arts  et  Manufactures,  92290 
Chatenay  Malabry,  Paris,  France,  Inti.  J.  Earthquake 
Engrg.  Struc.  Dynam.,  J_1_  (4),  pp  523-540  (July/ 
Aug  1983)  16  figs.  5  tables.  9  refs 

Key  Words:  Interaction:  soil-structure.  Buildings,  Seismic  re¬ 
sponse,  Mechanical  impedance 

A  new  method  developed  for  most  dynamic  soil-structure 
interaction  problems  is  presented.  The  key  idea  it  to  retain 
for  the  frequency-independent  impedances  values  computed 
for  the  fundamental  frequency  of  the  soil-structure  system; 
thus  these  values  include  the  dynamic  characteristics  of  the 
whole  soil-structure  system  and  lead  to  a  satisfactory  approx¬ 
imation  of  the  exact  solution  over  a  wide  frequency  range. 
The  method  is  developed  here  for  the  horizontal  and  rocking 
modes  of  a  structure  with  a  circular  bate  retting  on  a  homo¬ 
geneous  halftpace.  Numerical  applications  are  given  for  a 
simple  linear  oscillator  in  order  to  make  possible  a  thorough 
parametric  study.  The  response  of  some  idealized  building- 
foundation  systems  to  harmonic  excitation  or  to  a  seismic 
input  is  examined  in  order  to  illustrate  the  efficiency  of  the 
proposed  model. 


UNDERGROUND  STRUCTURES 


83-2390 

Noiee  Control  of  an  U ad  aground  Mine  Personnel 
Carrier 

A.G.  Galaitsis and  T.G.  Bobick 
Bolt  Beranek  and  Newman,  Inc.,  10  Moulton  St., 
Cambridge,  MA  02238,  Noise  Control  Engrg..  21  (1). 
pp  4-9  (July /Aug  1983)  9  figs,  4  refs 

Key  Words:  Underground  structures.  Mines  (excavations). 
Interior  noise.  Noise  reduction 

The  interior  noise  of  a  mine-operated  rail  personnel  carrier 
(mantrip  vehicle)  Is  reduced  by  replacing  some  standard 
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component!  with  acouitically  treated  component!.  The 
latter  included  a  totter  sumention,  lofter  motor  mount!, 
damped  pencil,  tound-ataorbing  motor  encloiurei  and  helical 
geari.  Depending  on  operating  condition!,  the  modified 
vehicle  wai  6  to  7.5  dCMA)  quieter  than  an  unquieted  man- 
trip.  The  no  in  level  in  the  mantrip  interior  wai  reduced  to 
approximately  85  dB(A)  at  an  average  vehicle  K»ed. 


HARBORS  AND  DAMS 


83-2391 

On  Dynamic  Teat  of  Several  Arch  Dams 

Chen  Hou  Qun,  et  al 

J.  of  Hydraulic  Engrg.,  (11),  pp  22-32  (1982) 

CSTA  627.82.127 

Key  Word!:  Demi,  Dynamic  tem,  Seitmic  analyiii 

Thii  paper  prennti  achievement!  obtained  from  animic 
research  made  on  Baiihan.  Longyangxia  and  Ertan  Arch 
Dam*.  General  problem!  encountered  in  the  anionic  be¬ 
havior  of  arch-gravity  dami  are  inveitigated. 


83-2392 

Cavitation  in  Fluid -Structure  Response  (with  Particu¬ 
lar  Reference  to  Dams  under  Earthquake  Loading) 

O.C.  Zienkiewicz,  D.K.  Paul,  and  E.  Hinton 
Univ.  College  of  Swansea.  Swansea,  UK,  Inti.  J. 
Earthquake  Engrg.  Struc.  Dynam.,  1J  (4),  pp  463- 
481  (July /Aug  1983)  1 1  figs,  24  refs 

Kay  Words:  Interaction:  structure-fluid.  Cavitation,  Dams, 
Earthquake  response,  Blau  remonn,  Se ionic  reiponn 

A  general  procedure  for  dealing  with  coupled  fluid-structure 
interaction  under  dynamic  load  it  prennted.  This  incorpo¬ 
rates  a  facility  for  dealing  with  a  cev Hating  fluid  and  it  bated 
on  the  Newton  displacement  potential.  Several  solutions  are 
obtained  for  two-dimen tionel  gravity  dam  problems  illus¬ 
trating  the  effects  of  cavitation  on  earthquake  response  and 
blast  loading. 


CONSTRUCTION  EQUIPMENT 


Wang  Yue  and  Wu  Shu  Tian 

Trans,  of  Chinese  Soc.  of  Agri.  Mech.,  (3),  pp  42-52 
(1982) 

CSTA  621.8-82.85 

Kay  Words:  Agricultural  machinery 

Research  hat  verified  that  crops  in  a  head -feeding  threshing 
cylinder  have  a  vbratory  form  of  motion.  Physical  and 
mechanical  properties  of  vibration  for  paddy  and  wheat  crops 
are  researched,  and  measurements  taken  (geometrical  dimen¬ 
sions  relating  to  vibration,  weight,  rigidity,  damping,  etc.). 
The  natural  frequencies  and  normal  v feretory  modes  in  ear 
and  stalk  syuemt  for  tome  lower  steps  under  varied  condi¬ 
tions  (depending  on  varied  boundary  conditions)  are  mea¬ 
sured.  Theoretical  calculations  and  analyses  are  made  using 
a  mathematical  mode  on  a  computer.  The  result  of  the  tests 
and  theoretical  calculations  indicates  that,  similar  to  the 
physical  and  mechanical  characteristics  of  the  crops,  the 
performance  of  mechanical  vibration  is  alto  one  of  inherent 
properties  for  each  crop  and  has  definite  statiuical  regularity. 


POWER  PLANTS 

(Also  tee  Nos.  2435.  2477,  2517) 


83-2394 

Impacting  of  Fuel  Assemblies  in  a  Horiiontal  Semitic 
Analysis  of  a  Reactor  Core 

M.A.  Johnson 

Combustion  Engrg..  Inc.,  Windsor,  CT,  ASME  Paper 
No.  83-NE-8 

Key  Words:  Nuclear  reactor  components,  Seitmic  analysis 

The  development  of  a  fuel  assembly  model  used  for  seismic 
analysis  of  fuel  in  a  nuclear  reactor  isdaecribed  with  empha¬ 
sis  on  the  impact  representation.  Two  types  of  fuel  assembly 
impact  situations  arc  reoognlzed.  Each  type  hat  a  different 
load  path  within  the  fuel  assembly. 


83-2395 

Determination  of  Threshold  V sines  for  Operating 
Trannents  via  34)  Parametric  Analysis 

P.0.  Raju,  G.  Baylac,  and  C.  Faidy 

Teledyne  Engrg.  Services,  Waltham,  MA,  ASME 

Paper  No.  83-NE-12 


83-2393 

Stndy  of  Phyneal  md  Mechanical  Properties  on 
Vibration  of  Paddy  and  Wheat  Crops 


Kay  Words:  Nuclear  power  plants,  Fatigue  life.  Internal 
pressure.  Temperature  effects 


The  threshold  values  of  operating  parameters  such  as  internal 
pressure  and  temperature  fluctuations  are  determined  in 
order  that  the  monitoring  of  these  parameters  can  be  opti¬ 
mized  in  an  operating  nuclear  power  plant  on  the  basis  that 
these  fluctuations  would  not  adversely  affect  the  structural 
integrity  and/or  fatigue  life  of  the  systems  and  components 
involved. 


83-2396 

A  Method  for  In-Situ  Teat  and  Analysis  of  Nuclear 
Plant  Equipment 

J  F.  Unruh,  E.Z.  Polch,  and  D  D.  Kana 
Southwest  Res.  Inst.,  San  Antonio,  TX,  ASME 
Paper  No  83-PVP-21 

Key  Words:  Nuclear  power  plants.  Modal  analysis 

The  procedures  necessary  to  develop  a  required  response 
spectrum  for  an  instrument  located  at  an  elevated  position 
within  a  base  fixed  enclosure  from  modal  analysis  parameter 
measurements  on  the  enclosure  while  installed  in  an  oper¬ 
ating  nuclear  plant  is  addressed. 


83-2397 

Development  of  Fragility  Descriptions  of  Equipment 
for  Seismic  Rids  Assessment  of  Nuclear  Power  Plants 

G.S.  Hardy  and  R.D.  Campbell 

Structural  Mechanics  Associates.  Inc.,  Newport 

Beach,  CA,  ASME  Paper  No.  83-PVP-13 

Key  Words:  Nuclear  power  plants.  Seismic  response 

Probabilistic  risk  assessment  of  a  nuclear  power  plant  for 
postulated  hazard  requires  the  development  of  fragility 
relationships  for  the  plant's  safety-related  equipment.  Some 
general  results  and  conclusions  concerning  the  development 
of  these  seismic  fragility  levels  are  presented. 


83-2398 

Response  of  a  Nuclear  Power  Plant  on  Aseimic 
Bearings  to  Horizontally  Propagating  Waves 

J.P.  Wolf,  P.  Obernhuber,  and  B.  Weber 
Electrowatt  Engrg.  Services  Ltd.,  8022  Zurich,  Swit¬ 
zerland,  Inti.  J.  Earthquake  Engrg.  Struc.  Dynam., 

11  (4),  pp  483-499  (July/Aug  1983)  20  figs,  3  tables, 

12  refs 


Key  Words:  Power  plants  (facilities).  Nuclear  power  plants. 
Seismic  isolation 

The  nuclear  island  of  Koeberg  with  a  large  baaemat.  a  non¬ 
linear  base  isolation  effective  in  the  horizontal  direction 
only,  founded  on  rock,  it  analyzed  for  inclined  body  waves 
and  for  a  combination  of  surface  and  body  waves  associated 
with  prescribed  horizontal  and  vertical  components  of  the 
control  motion. 


83-2399 

A  Methodology  for  the  Probabilistic  Analysis  of 
Pressurized  Water  Reactor  Vessel  Integrity  During 
Pressurized  Thermal  Shock  Transients 

P.S.  Jackson,  D.S.  Moelling,  F.J.  Berte,  and  J.J. 
Herbst 

Combustion  Engineering,  Inc.,  Windsor,  CT,  ASME 
Paper  No.  83-PVP-1 

Key  Words:  Nuclear  reactors.  Crack  propagation 

An  important  feature  of  the  probabilistic  approach  is  the 
ability  to  assign  credit  for  in-service  inspection  results  within 
a  logical  and  consistent  framework.  These  results  can  be  used 
to  lower  the  estimated  probability  of  crack  extension  and 
can  provide  margin  for  acceptable  operation  in  terms  of 

rtNDT’ 


83-2400 

Development  of  Crack  Growth  Model  for  the  Analy¬ 
sis  of  Reactor  Vessel  Pressurized  Thermal  Shock 

H.C.  Rhee 

Conoco  R&D  Ctr.,  Ponca  City,  OK,  ASME  Paper 
No.  83-PVP-57 

Key  Words:  Nuclear  reactors.  Crack  propagation 

The  fracture  parameter  distributions  along  the  crack  fronts 
of  both  continuous  and  elliptical  flaws  in  a  reactor  vessel 
wall  under  verious  forms  of  pressurized  thermal  shock 
transients  are  studied.  An  eveluation  of  the  sensitivity  of 
fracture  parameter  distributions  to  the  internal  pressure  and 
material  property  variations  due  to  fluence  attenuation 
through  the  reactor  vessel  well  is  also  presented. 


83-2401 

Seismic  Analyaa  of  a  Nonlinear  Airkxk  Dow  System 

S.N.  Huang 
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Westinghouse  Hanford  Co.,  Richland,  WA,  ASME 
Paper  No.  83-PVP-48 

Key  Words:  Doors,  Containment  structures.  Seismic  analysis 

The  containment  equipment  airlock  door  of  a  test  facility 
uses  screw-type  actuators  as  a  push-pull  mechanism  for 
closing  and  opening  operations.  Seismic  analyses,  using  the 
time  history  method,  were  conducted  to  determine  the 
seismic  loads  on  screw-type  actuators.  Several  sizes  of  actu¬ 
ators  were  examined.  Procedures  for  determining  the  final 
optimum  design  are  discussed. 


OFF-SHORE  STRUCTURES 

(Also  see  No.  2443) 


83-2402 

The  Dynamics  of  a  Flexible  Articulated  Column  in 
Waves 

R.  Eatock  Taylor,  K.R.  Drake,  and  P.E.  Duncan 
Dept,  of  Mech.  Engrg.,  Univ.  College  London,  Lon¬ 
don,  UK.  Engrg.  Struc.,  J5  (3),  pp  181-198  (July 
1983)  15  figs.  1 1  refs 

Key  Words:  Off-shore  structures.  Beams,  Columns,  Harmonic 
excitation.  Fluid-induced  excitation.  Water  waves 

A  theoretical  analysis  is  developed  for  the  dynamic  response 
of  a  flexible  articulated  column  excited  harmonically  by 
regular  waves.  Viscous  effects  in  the  fluid  are  neglected,  but 
the  hydrodynamic  loading  is  evaluated  by  meant  of  a  com¬ 
plete  wave  diffraction  and  radiation  analysis.  The  column  is 
idealized  by  the  Euler -Bernoulli  beam  theory.  Theoretical 
results  for  a  doubly  articulated  column  are  successfully  com¬ 
pared  with  experimental  data  from  a  model  tested  in  random 
waves. 


VEHICLE  SYSTEMS 


GROUND  VEHICLES 

(Alto  see  Nos.  2421 . 2428.  2554) 


83-2403 

Eakfiu  Dynamics  of  a  Profiled  Wheelset  on  a  Pro¬ 
filed  Straight  Track 

M.  Decuyper 


Aspirant  au  Fonds  National  de  la  Recherche  Scien- 
tifique,  Universite  Catholique  de  Louvain,  Louvain- 
la-Neuve,  Belgium,  Inti.  J.  Vehicle  Des.,_4_(5),  pp 
540-555  (Sept  1983)  3  figs,  3  tables,  4  refs 

Key  Words:  Railroad  trains,  Wheelsets 

This  paper  is  devoted  to  the  adaptation  of  the  Eulerian 
equations  of  motion  of  an  idealized  model  of  wheelset, 
called  a  bicone,  to  the  case  of  a  profiled  wheelset  on  pro¬ 
filed  rails.  The  adaptation  is  performed  from  the  fundamen¬ 
tal  kinematical  relationships  by  introducing  a  modeling 
coefficient  which  it  computed  numerically  by  the  extended 
envelope  method.  The  equations  are  then  derived  following 
the  same  procedure  as  for  the  bicone,  using  the  same  model 
of  creep  contact  forces. 


83-2404 

Validation  of  Raulway  Vehicle  Lateral  Dynamics 
Models 

R.J.  Gostling  and  N.  Cooperrider 

Track  Res.  Unit,  BR  R  &  D  Div.,  Derby,  UK,  Vehicle 

Syst.  Dynam.,  J2  (4-5),  pp  179-202  (Aug  1983)  86 

refs 

Key  Words:  Railroad  trains.  Mathematical  models 

The  general  form  of  the  railway  vehicle  lateral  dynamic 
predictions  are  proven.  If  wheels  are  coned,  rails  are  of 
uniform  cross-section,  and  suspensions  are  linear,  then  good 
predictions  can  be  obtained.  If  wheels  are  not  coned,  and 
rail  sections  vary,  but  the  suspension  is  relatively  linear,  as 
in  modern  vehicles,  it  it  still  possible  to  obtain  good  predic¬ 
tions  of  critical  speed  for  flexible  suspensions. 


83-2405 

Automotive  Stability  and  Handling  Dynamics  in 
Cornering  and  Braking  Maneuvers 

F.  Uffelmann 

Audi  NSU  Auto  Union  AG,  Ingolstadt,  West  Ger¬ 
many,  Vehicle  Syst.  Dynam.,  12_  (4-5),  pp  203-223 
(Aug  1983)  14  figs,  10  refs 

Key  Words:  Ground  vehicles.  Automobiles,  Cornering  effects. 
Braking  effects 

Automotive  steering  behavior  is  classified  for  steady-state 
cornering  end  the  definitions  of  over -/under  steer  and  ste- 
bility /instability  are  well  known.  These  definitions  are 
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applied  to  combined  cornering  and  braking  maneuver*;  i.e., 
to  extend  the  criteria  to  quasi-tteadv-ttate  condition*.  The 
vehicle  behavior  i*  analyzed  u*ing  the  cornering  ttiffnett  of 
the  axle*  and  front/rear  cornering  itiffnet*  ratio.  The  paper 
deal*  with  two  group*  of  vehicle*:  tingle  vehicle*  (passenger 
card  and  combination*  I  pa  danger  car/ caravan  and  tractor/ 
aemitrailer). 


83-2406 

Suspension  Bounce  Response  of  Canadian  MAGLEV 
Vehicle  under  Guideway  Excitations.  Part  2;  Sto¬ 
chastic  Modeling  and  Analysis 

M.  Kotb,  T.S.  Sankar,  and  M.  Samaha 
Dept,  of  Mech.  Engrg.,  Concordia  Univ.,  Montreal. 
Quebec,  Canada,  J.  Vib.  Acoust.  Stress  Rel.  Des., 
Trans.  ASME,  105  (2),  pp  261-266  (Apr  1983)  7 
figs,  6  refs 

Key  Word*:  Ground  vehicle*.  Ground  effect  mechinei.  Mag¬ 
netic  vehicle  suspensions,  Interaction:  vehicle-guideway 

The  Canadian  MAGLEV  vehicle  I*  subjected  to  a  combina¬ 
tion  of  periodic  at  well  a*  dominant  random  disturbance* 
from  the  guideway*.  Appropriate  mathematical  modeling  of 
the  input  process  i*  presented  in  term*  of  spectral  density 
function  which  is  further  modeled  as  the  output  of  a  second 
order  linear  filter  under  a  white  noin  input  for  easy  analysis. 
The  combined  filter-vehicle  stochastic  equations  are  solved 
numerically  and  the  suspension  bounce  acceleration  behavior 
for  different  system  parameters  is  prennted. 


SHIPS 

(See  Nos  2368.  2418) 


AIRCRAFT 

(Also  see  Nos.  2361 , 2379,  2431 . 2433,  2504,  2507) 


83-2407 

Strength  of  Focused  Souk  Booms  for  the  Example 
of  a  Straight  Level  Flight  (Stathe  fokuasierter  Uber- 
schaBtuaBe  am  BefcpM  easts  geradhsugeu  Fluges  in 
kossstaater  Hohe) 

H.  Schilling 

Rheinmetall  GmbH,  Ulmenstrasse  125,  D-4000  Dus- 
seldorf,  Fed.  Rep.  Germany,  Ing.  Arch.,  53_ (3) .  pp 


181-195(1983)  14  figs,  9  refs 
(In  German) 

Key  Words:  Aircraft  noise,  Sonic  boom 

For  the  example  of  a  straight,  accelerated  level  flight  at 
constant  height  (homogeneous  atmosphere)  the  location  of 
super  booms  on  the  ground  are  calculated  using  geometric 
acoustics.  A  simple  inequality  is  derived  which  has  to  be 
satisfied  by  the  flight  parameters  in  order  to  produce  such 
focused  tonic  booms  at  all.  An  expression  for  the  pressure 
jump  of  a  superboom  is  given,  and  a  focus  factor  is  defined 
as  the  pressure  jump  of  the  auperboom  divided  by  the  pres¬ 
sure  jump  of  a  tonic  boom  at  the  same  place  generated  by  a 
level  flight  with  the  tame  Mach  number.  Comparisons  with 
experiments  show  very  satisfactory  agreement. 


83-2408 

System  Identification  and  Aircraft  Rutter 

Zhang  Ling  Mi 

Acta  Aeron.  et  Astron.  Sinica,  3.(3),  pp  33-41  (1982) 
CSTA  629.1 -82.27 

Key  Words:  Aircraft  vibration.  Flutter,  System  identification 
technique 

After  reviewing  the  application  of  system  identification  to 
aircraft  flutter  research,  three  methods  of  system  identifi¬ 
cation  are  presented.  Emphasis  is  on  the  main  points  of 
algorithm  identification  and  its  theoretical  basis.  Problems 
related  to  data  processing  are  also  discussed.  The  transfer 
function  method  based  on  complex  modal  analysis  and 
optimization  technique  can  identify  all  of  the  modal  param¬ 
eters  accurately.  This  method  hat  been  applied  successfully 
to  the  flutter  model  test  of  a  wing  with  external  bodies  and 
can  be  extended  to  the  cates  of  wind  tunnel  and  flight  tests 
which  provide  response  data  only. 


83-2409 

Rigid -Body  Structural  Mode  Coupling  on  a  Forward 
Swept  Wing  Aircraft 

G.D.  Miller,  J.H.  Wykes,  and  M.J.  Brosnan 
Rockwell  International,  El  Segundo,  CA,  J.  Aircraft, 
20  (8),  pp  696-702  (Aug  1983)  18  figs.  9  refs 

Key  Words:  Aircraft,  Flutter,  Active  flutter  control 

Asroelettic  studies  of  a  free-flying  forward  swept  wing  (FSW) 
aircraft  have  shown  that  the  static  aaroatattic  divergence 
exhfctted  on  cantilevered  FSW*  it  replaced  with  a  low-fre- 


quency  flutter  mode  due  to  coupling  between  the  wing 
divergent  mode  end  the  eircreft  short-period  mode.  Studies 
of  possible  means  of  increasing  this  flutter  speed  have  indi¬ 
cated  that  adding  structural  stiffness  would  result  in  pro¬ 
hibitive  weight  or  drag  penalties.  An  active  flutter  control 
system  that  employed  the  existing  stability  augmentation 
system  of  the  aircraft  was  shown  to  increase  the  flutter 
speed  by  40%  without  a  performance  penalty. 


83-2410 

Study  on  Longitudinal  Dynamic  Characteristics  of 
Pilot-airplane  System  -  Approach  to  the  Method 
for  Studying  P10  Problem 

Chen  Ting  Nan  and  Li  Chun  Zhu 

Acta  Aeron.  et  Astron.  Sinica,_3  (4),  pp  12-20(1982) 

CSTA  629  1 -82.36 

Key  Words:  Aircraft,  Longitudinal  response 

In  order  to  meet  the  needs  for  studying  PIO  (pilot-induced 
oscillation)  and  the  influence  of  control  system  nonlineerlty 
(clearance,  friction,  etc.),  a  dynamic  structure  diagram  and 
an  analog  structure  diagram  in  longitudinal  motion  of  pilot- 
control-airframe  with  nonlineerity  are  derived,  and  a  new 
method  is  provided  for  studying  the  PIO  problem.  Compu¬ 
tations  are  carried  out  on  a  OMJ-3A  analog  computer  for 
three  cases:  the  moment  arm  at  normal  state  (short  arm), 
the  moment  arm  at  trouble  state  (long  arm),  and  the  moment 
arm  still  at  trouble  state  (long  arm)  wihout  pilot's  correction, 
for  a  fighter  flying  at  low  level  and  high  speed. 


83-2411 

Application  of  Laser  Holographic  Interferometry  to 
Vibration  Analysis  of  Aerocraft  Beam  Structure 
Model 

Jin  Guan  Chang,  et  al 

Acta  Aeron.  et  Astron.  Sinica,  3.(4),  pp  4146  (1982) 
CSTA  629. 1-82.40 

Key  Words:  Aircraft,  Vibration  analysis.  Holographic  tech¬ 
niques,  Interferometric  techniques,  Beams 

This  paper  describes  the  use  of  laser  holographic  interferom¬ 
etry  in  vibration  analysis  of  aircraft  beam  structure  models. 
Various  vbration  modes  for  two  kinds  of  simplified  models 
(three  beam  end  five  beam)  of  the  tame  wing  have  been 
photographed  by  means  of  later  holography.  Their  natural 
frequencies  and  node  distributions  are  obtained  from  theo¬ 
retical  calculations 


83-2412 

Tranaonic  Flutter  Model  Study  of  a  Supercritical 
Wing  and  Winglet 

C.L.  Ruhlin,  F.J.  Rauch,  Jr.,  and  C.  Waters 
NASA  Langley  Res.  Ctr.,  Hampton,  VA,  J.  Aircraft, 
20  (8).  pp  711-716  (Aug  1983)  10  figs,  1  table.  18 
refs 

Key  Words:  Aircraft  wings.  Flutter 

A  scaled  flutter  model  -  e  1/6.5-sire,  semispan  version  of  a 
supercritical  wing  proposed  for  an  executive-jet  tranqx>rt 
airplane  -  was  tested  cantilever-mounted  with  a  normal 
wingtip,  a  wingtip  with  winglet,  and  a  normal  wingtip  bal¬ 
lasted  to  simulate  the  winglet  mass  properties.  Flutter  and 
aerodynamic  data  were  acquired  at  Mach  numbers  (M)  from 
0.6  to  0.96.  Comparisons  of  measured  static  aerodynamic 
data  with  predicted  data  indicated  that  the  model  was  aero- 
dynamically  representative  of  the  airplane  SCW. 
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Formulation  and  Solution  of  Rotary -Wing  Aerodaa- 
tic  Stability  and  Response  Problems 

P.P.  Friedmann 

Mechanics  and  Structures  Dept.,  Univ.  of  California 
at  Los  Angeles,  Los  Angeles,  CA  90024.  Vertica, 
2(2),  pp  101-141  (1983)  30  figs.  124  refs 

Key  Words:  Helicopters,  Propeller  blades,  Aerodynamic 
loads 

The  state  of  the  art  in  the  formulation  and  solution  of 
rotary-wing  eeroeiastlc  stability  and  response  problems  is 
reviewed  in  detail.  The  approximations  used  in  the  structural. 
Inertia  and  aerodynamic  operators  are  discussed.  The  impor¬ 
tant  role  of  geometric  nonlinearities,  due  to  moderate  deflec¬ 
tions,  and  aerodynamic  stall  in  the  aeroelsitic  stability  and 
reu>onie  problem  are  identified.  Formulation  of  coupled 
rotor/funlage  problems  is  described  for  both  air  and  ground 
resonance  type  problems. 
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Inveatigatioa  of  Ike  Stall  Flutter  of  am  Airfoil  with  a 
Semi-Empirical  Model  of  2-D  Flow 

R.  Dat  and  C.T.  Tran 

Office  National  d'Etudes  et  de  Recherches  Aero- 
spatiales  (ONERA),  92320  Chstillon,  France,  Vertica, 
2(2).  PP  73-86  ( 1983)  8  figs,  6  refs 
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Key  Words:  Airfoils,  Flutter,  Helicopters,  Propeller  blades. 
Blades 

The  stability  of  an  airfoil  mounted  on  an  axis  of  oscillation, 
with  one  degree  of  freedom  in  pitch,  is  studied  with  a  semi- 
empirical  model  which  was  developed  in  order  to  predict  the 
unsteady  aerodynamic  loads  on  a  helicopter  blade  section 
performing  large  amplitude  flap  and  pitch  oscillations.  The 
stability  of  small  amplitude  oscillations  is  shown  to  depend 
on  the  reduced  frequency,  mean  incidence  and  chordwise 
location  of  the  axis  of  oscillation. 


MISSILES  AND  SPACECRAFT 

(Also  see  No.  2529) 
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On  Stabilization  and  Pole  Assignment  of  Elastic 
Vibration  System 

Feng  De  Xing  and  Zhu  Guang  Tian 
Scientia  Sinica,  25  (5),  pp  548-560  (1982) 

CSTA  531-82.126 

Key  Words:  Spacecraft,  Vibration  control 

The  stabilization  problem  of  the  elastic  vibration  system  for 
a  space  vehicle  with  slender  body  is  considered.  It  is  shown 
that  such  a  stabilization  problem  can  be  reduced  into  one  of 
a  beam  with  two  fixed  ends,  and  an  explicit  expression  of  the 
asymptotic  attitude  is  given.  The  pole  assignment  of  the 
system  is  discussed  and  a  formula  is  obtained. 


BIOLOGICAL  SYSTEMS 


HUMAN 


83-2416 

Subjective  Response  to  Noise  in  Rural  Villages, 
Particularly  from  Road  Traffic 

M.M.  Hawkins  and  J.B.  Large 
Inst,  of  Sound  and  Vib.  Res.,  Univ.  of  Southampton, 
Southampton  S09  5NH,  UK,  J.  Sound  Vib.,  §£  (3), 
pp  321-331  (June  8,  1983)  5  figs,  2  tables,  15  refs 

Ksy  Words:  Traffic  noise.  Human  response 

Subjective  remonte  to  noise,  particularly  from  road  traffic, 
arising  from  10  villages  in  rural  Hampdiire  and  Wiltshire  it 


compared  with  response  from  a  previous  survey  carried  out 
on  a  representative  sample  of  adults  resident  in  England. 
This  English  sample  consisted  of  individuals  occupying,  for 
the  most  part,  urban  and  suburban  areas. 


83-2417 

Evaluation  of  Human  Exposure  to  the  Noise  from 
Large  Wind  Turbine  Generators 

K.P.  Shepherd,  F.W.  Grosveld,  and  D.G.  Stephens 
The  Bionetics  Corp.,  18  Research  Dr..  Hampton,  VA 
23666,  Noise  Control  Engrg.,_21  (1),  pp  30-37  (July/ 
Aug  1983)  13  figs,  13  refs 

Key  Words:  Wind  turbines.  Noise  generation.  Human  re¬ 
sponse 

A  procedure  to  evaluate  human  exposure  to  the  noise  from 
large  wind  turbine  generators  is  developed.  The  evaluation 
is  based  on  the  noise  at  the  receiver  location,  which  is  mea¬ 
sured  directly  or  inferred  from  a  knowledge  of  the  noise  at 
the  turbine  site  along  with  an  estimate  of  the  atmospheric 
propagation  effects.  The  evaluation  involves  a  comparison 
of  the  noise  and  any  noise  induced  building  vibration  with 
the  human  perception  thresholds  which  are  developed  for 
wind  turbine  noise. 


MECHANICAL  COMPONENTS 


ABSORBERS  AND  ISOLATORS 

(Also  see  No.  2398) 


83-2418 

The  Choice  and  Application  of  Vibration  Isolating 
Equipment  and  Materials  for  Electronic  Apparatus 
in  Ships 

Wang  Guang  and  Yu  Xiang  Feng 
Ship  Engrg.  (5),  pp  46-50  (1982) 

CSTA  623.8-82.54 

Key  Words:  Vibration  isolation,  Damping  effects.  Equip¬ 
ment  response,  Shipboard  equipment  response 

Analyses  and  comparisons  are  made  for  normal  isolating 
equipment  and  materiel  on  the  basis  of  the  general  vtoretion 
isolation  theory.  The  function  of  damping  on  isolating  vibra¬ 
tion  end  depressing  resonance  is  also  discussed. 
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Experimental  Investigation  of  Inertia  Effects  in  One- 
Dimensional  Metal  Ring  Systems  Subjected  to  End 
Impact  -  1 .  Fixed-Ended  Systems 

S.R.  Reid  and  T  V.  Reddy 

Dept,  of  Engrg.,  Univ.  of  Aberdeen,  Aberdeen  AR9 
IAS,  UK,  Inti.  J.  Impact  Engrg  ,  J_  (1),  pp  85-106 
(1983)  12  figs,  3  tables,  16  refs 

Key  Words:  Energy  absorption.  Tubes,  Rings,  Experimental 
test  data 

Arising  from  an  interest  in  the  use  of  laterally  compressed 
metal  tubes  and  rings  as  impact  energy  absorbing  compo¬ 
nents,  the  role  played  by  inertia  in  the  deformation  of  sys¬ 
tems  of  such  components  is  examined  experimentally. 
Crossed -layered  systems  of  metal  tubes  undergoing  low  speed 
impact  in  a  drop  hammer  are  considered  briefly.  The  paper 
is  principally  concerned  with  the  response  of  one-dimensional 
ring  systems  tested  in  a  simple  high  speed  impact  apparatus 
over  a  range  of  conditions.  An  account  is  given  of  various 
features  of  the  modes  of  deformation  which  occur  and  an 
explanation  is  offered  which  highlights  the  mechanisms  con¬ 
trolling  the  deformation  process. 
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Vehicle  Suspension  Dynamic  Optimization 

E.J.  Haug,  V.N.  Sohoni,  S.S.  Kim,  ana  H.-G.  Seong 
College  of  Engrg.,  Univ.  of  Iowa,  Iowa  City,  IA,  29 
pp  (Jan  1983) 
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Key  Words:  Suspension  systems  (vehicles).  Optimization 

A  vehicle  suspension  dynamic  response  design  sensitivity 
analysis  and  optimization  technique  is  presented  and  illus¬ 
trated.  Dynamic  response  measures  included  in  the  formula¬ 
tion,  for  use  as  the  objective  function  or  as  constraints, 
include  driver  absorbed  power,  driver  peak  acceleration, 
and  suspension  element  travel.  Design  parameters  available 
to  the  designer  include  ajapension  qxing  and  damper  charac¬ 
teristics,  su pension  dimensions,  and  parameters  in  feedback 
control  suspension  subsystems. 


83-2421 

Optimum  Design  of  Hydraulic  Shock  Absorbers  (2nd 
Report,  Using  Unknown  Parameters  Comprising 
Piecewise  Linear  Resisting  Force,  Spring  Constants, 
and  Damping  Coefficient) 

K.-l.  Maemori 


Hachinohe  Inst,  of  Tech.,  88-1,  Obiraki,  Myo,  Hachi- 
nohe,  Japan,  Bull.  JSME,  26  (215),  pp  864-872  (May 
1983)  17  figs,  18  refs 

Key  Words:  Energy  absorption.  Bumpers,  Optimum  design. 
Spring  constants.  Damping  coefficients.  Collision  research 
(automotive).  Crashworthiness 

A  hydraulic  shock  absorber  in  a  mechanical  system  was 
designed  using  a  SUMT  for  optimum  response  to  velocity 
shock.  The  resisting  force  of  such  a  shock  absorber  is  ex¬ 
pressed  as  the  product  of  the  shock  absorber  velocity  squared 
and  a  coefficient  expressed  in  terms  of  the  shock  absorber 
displacement.  Unknown  parameters  for  optimum  design 
include  the  piecewise  linear  resisting  force  of  the  shock  ab¬ 
sorber,  spring  constants,  and  a  damping  coefficient.  As 
examples  of  the  mechanical  system  using  the  shock  absorber, 
springs,  and  damping  to  be  optimized,  high-speed  models 
of  car-to-barrier  collisions  are  considered. 


83-2422 

Forced  Vibrations  of  a  Beam  with  a  Non-Linear  Dy¬ 
namic  Vibration  Absorber 

H.  Kojima  and  H.  Saito 

Dept,  of  Mech.  Engrg.,  Gunma  Univ.,  Kiryu,  Gunma, 
Japan,  J.  Sound  Vib.,  8£  (4),  pp  559-568  (June  22, 
1983)  9  figs,  9  refs 

Key  Words:  Dynamic  vibration  absorption  (equipment). 
Nonlinear  dynamic  absorbers.  Periodic  excitation.  Beams, 
Forced  vibration 

Forced  vibrations  of  a  simply  supported  beam  having  an 
attached  nonlinear  dynamic  vibration  absorber  end  excited 
by  sinusoidal  motion  of  its  supporting  bate  are  investigated 
analytically.  The  absorber  produces  a  hardening  owing  force 
in  the  form  of  a  cubic  curve.  The  results  of  the  present 
enelysis  are  applied  to  a  magnetic  nonlinear  dynamic  ab¬ 
sorber,  and  the  optimum  tuning  and  optimum  damping  for 
the  absorber  are  obtained  by  the  simplex  method. 


83-2423 

Applies tiou  of  Multipie  Dynamic  Absorbers  to  Re¬ 
duce  the  Vibration  Level  of  a  Complex  Cantilever 
Structure 

Tian  Qian  LI 

Acta  Aeron.  et  Astron.  Sinica,_3_(3),  pp  42-49  (1982) 
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Kay  Words:  Dynamic  absorbers,  Cantilever  beams.  Vibration 
control 

The  application  of  multiple  dynamic  absorbers  to  reduce 
the  vibration  level  in  a  complex  cantilever  structure  is  pro¬ 
posed.  Six  absorbers  are  hung  on  a  given  section  of  the 
structure  to  overcome  the  drawback  of  the  usual  tuned 
absorbers;  i.e.,  excessive  sensitivity  to  the  tuning  param¬ 
eters. 


83-2424 

Working  of  Magnetic  Dynamic  Absorber  (Sub-har¬ 
monic  Vibration) 

Y.  Kurakake  and  Y.  Hara 

Sasebo  Technical  College,  1-1,  Okishin,  Sasebo-City, 
Nagasaki,  Japan,  Bull.  JSME,_26  (215),  pp  848-855 
(May  1983)  6  figs,  4  refs 

Key  Words:  Absorbers  (equipment).  Magnetic  absorbers, 
Dynamic  absorbers.  Subharmonic  oscillations 

In  a  vbrating  system  (principal  mass)  attached  on  a  damped 
magnetic  dynamic  absorber  containing  two  fixed  side  mag¬ 
nets  and  an  absorber  magnet  (floating  matt)  which  is  sub¬ 
jected  to  an  external  periodic  force,  the  amplitude  of  the 
principal  mass  will  be  decreased,  but  by  the  character  of  the 
magnets  in  the  magnetic  dynamic  absorber,  a  nonlinear 
motion  occurs  in  the  vibrating  system  and  alto  sub-harmonic 
vibrations  are  induced  in  it.  In  this  paper,  the  tub-harmonic 
vtoations,  especially  the  1/2  subharmonic  and  the  1/3  sub¬ 
harmonic  vibrations  which  occur  in  a  vibrating  system,  art 
analysed,  the  characteristic  curvet  of  the  amplitudes  are 
obtained,  and  the  stabilities  of  those  vibrations  of  the  system 
are  discussed. 
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State-Space  Aetoelaatic  Modeling  ami  Its  Application 
ia  Flutter  Calculation 

Lu  Shu  Quan 

Acta  Aaron,  at  Astron.  Sinica,_2.(4),  pp  1-10(1982) 
CSTA  629.1-82.35 

Key  Words:  Active  flutter  control 

Three  rational  approximations  of  unsteady  loads  (Roger's, 
matrix  Rada's  and  KerpeTt)  are  reviewed  for  designing  the 
control  law  of  an  active  flutter  suppression  systam.  Three 
indices  for  evaluating  the  fitting  accuracy  are  proposed. 
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On  the  Suppression  of  Ground  Vibration  by  Active 
Force  Controller  (Suppression  of  Exciting  Force  by 
Feedforward  Control) 

N.  Tanaka  and  Y.  Kikushima 

Mech.  Engrg.  Lab.,  1-2  Namiki  Sakuramura  Niihari- 
gun  Ibaraki-ken,  Japan,  Bull.  JSME,  26  (215),  pp 
839-847  (May  1983)  21  figs,  5  refs 

Key  Words:  Ground  vibration.  Vibrating  foundations.  Vibra¬ 
tion  control.  Active  force  control 

For  the  purpose  of  suppressing  ground  vibration  at  e  public 
nuisance  produced  by  vibrating  machines  (forging  machines, 
press  machines,  etc.),  this  paper  presents  a  new  type  active 
force  controller.  The  principle  of  the  active  force  controlling 
method  is  mown,  and  system  equations  are  derived.  The 
characteristics  and  the  design  parameters  of  the  active  force 
controller  are  presented. 


SPRINGS 


83-2427 

Out -of -Plane  Moment  in  Helical  Springs 

J.F.  Bish  and  H.W.  Brunsveld  van  Hulten 
Pan-Consult  B.V.,  Delft,  Holland,  Forsch.  (ngenieur- 
wesen,  4£  (4).  pp  127-130  (1983)  7  figs,  2  refs 

Key  Words:  Springs,  Helical  springs 

The  existence  of  an  out-of -plane  moment  accompanying  the 
twisting  mo  mem  is  proven  in  the  case  of  a  close-coiled 
helical  spring  under  load.  The  correct  expressions  for  the 
stiffness  and  the  deflection  are  derived.  Simplification  of 
expressions  for  maximum  stress  is  given. 


TIRES  AND  WHEELS 

(Also  sea  No.  2430) 


83-2428 

The  Analysis  and  Meuuwt  of  the  Dynamic 
Characteristics  of  a  Wheeled  Tractor 

Xue  Pei  Yun,  et  el 

Trans,  of  Chinese  Soc.  of  Agri.  Mach.  (4),  pp  1-13 
(1982) 
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Key  Words:  Tractors,  Tires,  Interaction:  tire-pavement 


A  mathematical  model  it  established  for  a  wheeled  tractor. 
The  power  g>ectrum  matrix  for  the  terrain  excitation  to 
tires  and  response  power  spectre  for  vertical  acceleration  at 
matt  center  and  at  any  point  on  the  tractor  are  derived. 
Given  the  tractor  parameters  and  working  conditions,  the 
response  power  mectrum  at  any  point  on  a  wheeled  tractor 
can  be  obtained.  Tests  show  that  the  vertical  acceleration  of 
the  front  axle  is  mainly  induced  by  the  road  input  to  the 
front  tires. 


BLADES 


83-2429 

Blade  Lon  Transient  Dynamic  Analysis  of  Turbo- 
machmery 

M.J.  Stallone,  V.  Gallardo.  A.F.  Storace,  L.J.  Bach, 
G.  Black,  and  E.F.  Gaffney 

General  Electric  Co..  Cincinnati,  OH,  AIAA  J..  21 
(8),  pp  1 134-1 138  (Aug  1983)  13  figs.  1  table,  8  refs 

Kay  Words:  Blade  Ion  dynamics.  Aircraft  engines.  Turbo- 
machinery 

This  paper  reports  on  work  completed  to  develop  an  analyti¬ 
cal  method  for  predicting  the  transient  nonlinear  response 
of  a  complete  aircraft  engine  system  due  to  the  loss  of  a  fan 
blade,  and  to  validate  the  analysis  by  comparing  the  results 
against  actual  blade  loss  test  data.  The  solution,  which  is 
based  on  the  component  element  method,  accounts  for 
rotor-to-casing  rubs,  high  damping,  and  rapid  deceleration 
rates  associated  with  the  blade  lost  event. 


level  of  confidence.  The  analysis  concentrated  on  stage  six 
of  low-pressure  turbine  wheels.  Two  types  of  wheels,  similar 
In  every  respect  except  roof  fixation,  were  used.  The  method 
of  obtaining  and  interpreting  static  and  dynamic  blade  and 
wheel  vibration  frequency  measurements  is  described. 
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Transonic  Effects  on  Helicopter  Rotor  Blades 

H.  Huber.  V.  Mikulla,  and  H.  Stahl 
Messerschmitt-Bolkow-Blohm  GmbH,  Munich,  Fed. 
Rep.  Germany,  Vertica,  _7  (2),  pp  87-100  (1983) 
25  figs,  13  refs 

Key  Words:  Blades,  Propeller  blades.  Helicopters,  Aerody¬ 
namic  loads 

This  paper  summarizes  the  basic  transonic  environment  of 
the  rotor  and  describes  end  discusses  the  most  important 
consequences  on  helicopter  high  speed  behavior.  A  survey 
of  the  most  advanced  numerical  methods,  capable  of  partially 
calculating  the  supercritical  flow  over  the  rotor  blade  it 
presented.  Results  of  computational  and  experimental 
(modal  tatting)  investigations  are  shown,  indicating  that 
unsteadiness  it  a  major  feature  of  the  transonic  rotor  flow. 
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Structural  Element  and  Real  Blade  Impact  Testing. 
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An  Investigation  into  Distribution  Parameters  of 
Steam  Turbine  Blade  and  Wheel  Vibration  Measure¬ 
ments 

M  U  Farid 

IMechE.,  Proc.,  197.  pp  117-125  (June  1983)  6  figs, 
2  tables,  5  refs 

Key  Words:  Blades,  Wheals,  Steam  turbinat,  Vtorttion  mea¬ 
surement 

This  investigation  was  carried  out  to  find  a  cone  its  and  mean¬ 
ingful  way  of  describing  the  steam  turbine  blade  and  wheal 
v  brat  ion  measurements  which  would  enable  predictions  from 
experimental  to  production  wheels  to  be  made  with  known 
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Key  Words:  Blades,  Fan  blades.  Beams,  Cantilever  beems. 
Plates,  Cantilever  plates.  Impact  tests.  Experimental  test 

data 

This  report  givas  damage  results  of  an  experimental  program 
concerned  with  performing  nonrotating  bench  Impact  tests 
on  test  macknans  ranging  from  simple  cantilevered  beams 
and  plates  to  real  fan  blades. 
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Optimal  Higher  Harmonic  Blade  Pitch  Control  for 
Minimum  Vibratory  Vertical  Hnb  Force  of  a  Hinged 
Rotor 

L  Beiner 
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Ben  Gurion  Univ.,  Beer  Sheva,  Israel,  Z.  Flugwiss, 
2  (3),  pp  203-212  (1983)  6  figs,  10  refs 

Key  Words:  Helicopters,  Blades,  Propeller  blades,  Harmonic 
response 

The  paper  presents  a  general  analytical  solution  to  the  prob¬ 
lem  of  finding  the  optimal  b/rev  blade  feathering  which 
minimizes  the  b-th  blade  lift  harmonic  of  a  given  hinged 
rotor  under  a  given  trimmed  flight  condition.  It  is  proven 
that  the  resulting  minimum  is  zero,  thus  suppressing  the 
aerodynamic  component  of  the  b/rev  hub  vertical  force  for 
a  b-b laded  rotor. 
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Unsteady  Aerodynamics  and  Gapwise  Periodicity  of 
Oscillating  Cascaded  Airfoils 

F.O  Carta 

United  Technologies  Res.  Ctr.,  East  Hartford,  CT 
06108,  J.  Engrg.  Power,  Trans  ASME,  105  (3),  pp 
565-574  (July  1983)  14  figs,  13  refs 

Key  Words:  Blades.  Airfoils,  Cascades.  Aerodynamic  insta¬ 
bility 

Tests  were  conducted  on  a  linear  cascade  of  airfoils  oscil¬ 
lating  in  pitch  to  measure  the  unsteady  pressure  response  on 
selected  blades  along  the  leading  edge  plane  of  the  cascade 
and  over  the  chord  of  the  center  blade.  The  pressure  data 
were  reduced  to  Fourier  coefficient  form  for  direct  compari¬ 
son  and  were  also  processed  to  yield  integrated  loads  and, 
particularly,  the  aerodynamic  damping  coefficient.  In  addi¬ 
tion,  results  from  two  unsteady  theories  for  cascaded  blades 
with  nonzero  thickness  and  camber  were  compared  with  the 
experimental  measurements. 


BEARINGS 

(Also  see  No.  2533) 
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Seismic  Evaluation  of  a  Large  Nuclear  Pump  Bearing 
Using  Nonlinear  Dynamic  Analyas 

K.A.  Huber  and  M  S.  Hugins 

Borg-Warner  Corp.,  Carson,  CA,  ASME  Paper  No. 
83-PVP-52 

Key  Words:  Bearings,  Pumps,  Nuclear  reactor  components. 
Seismic  analysis 


Hydrostatic  bearings  of  a  large  vertical  pump  using  sodium 
as  the  lubricant  were  critically  examined  to  determine  their 
ability  to  withstand  seismic  loads.  Initial  linear  dynamics 
analyses  predicted  journal  displacements  to  exceed  bearing 
clearance  by  a  ratio  of  3:1. 
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A  Study  of  Elastohydrodynamic  Lubrication  of  a 
Centrally  Loaded  120  Arc  Partial  Bearing  in  Differ¬ 
ent  Flow  Regimes 

S.C.  Jain,  R.  Sinhasan,  and  D.V.  Singh 
Dept  of  Mech.  and  Industrial  Engrg  ,  Univ.  of  Roor- 
kee,  India,  IMechE.,  Proc  ,  197,  pp  97-108  (June 
1983)  18  tigs,  1  table,  26  refs 

Key  Words:  Bearings,  Fluid  film  bearings.  Elastohydrody¬ 
namic  properties 

The  elastic  deformation  of  the  bearing  liner  is  considered 
in  determining  the  static  and  dynamic  performance  charac¬ 
teristics  of  the  centrally  loaded  120  arc  bearing  for  eccen¬ 
tricity  ratio  up  to  0.8  and  mean  Reynolds  number  up  to 
7500.  Using  the  finite  element  method,  the  pressure  distri¬ 
bution  in  the  fluid  film  and  the  elastic  deformation  in  the 
bearing  shell  are  obtained  by  solving  the  Reynolds  equation 
and  the  three-dimensional  elasticity  equations  iteratively. 


83-2437 

High-Speed  Motion  Picture  Camera  Experimcata  of 
Cavitation  in  Dynamically  Loaded  Journal  Bearings 

B.O.  Jacobson  and  B.J.  Hamrock 
NASA  Lewis  Res.  Ctr.,  Cleveland,  OH  44135,  J. 
Lubric.  Tech.,  Trans.  ASME,  105  (3),  pp  446-452 
(July  1983)  13  figs,  6  refs 

Key  Words:  Bearings,  Journal  bearings.  Cavitation  Experi¬ 
mental  test  data.  Photographic  techniques 

Cavitation  has  an  affect  on  both  the  power  loss  and  stability 
of  a  bearing.  A  bearing  without  cavitation  can  very  well  be 
unstable  (vibrating)  for  the  same  working  conditions  where  a 
caviteting  bearing  is  stable.  A  high-speed  camera  was  used  to 
investigate  cavitation  in  dynamically  loaded  journal  bearings. 
Analyst  it  given  to  support  the  experimental  findings  for 
both  gs-  and  vapor  cavitation. 


83-2438 

An  Experimental  Study  of  the  Stability  of  High- 
Speed  Aero  static  Journal  Bearings 


Yu  Jang  Jun  and  Wang  Zhi  Hung 

Chinese  J.  of  Mech.  Engrg.,  IS  (4),  pp  8-20  (1982) 

CSTA  621.8-82.91 

Key  Words:  Bearings.  Journal  bearings,  Whirling 

Changes  of  whirl  amplitudes  with  rotational  frequencies 
were  meesured  for  aerostatic  journal  bearings  running  from 
zero  to  240,000  rpm  on  rigid  support.  The  experimental 
analyses  of  the  effects  of  the  supply  pressure,  bearing  clear¬ 
ance,  rotor  unbalance,  etc.  on  the  stability  under  high-meed 
operations  were  conducted.  A  comparison  of  high-speed 
characteristics  of  five  bearing  configurations;  i.e.,  slot-fed 
bearings,  orifice  compensated  bearings,  tangentially-fed 
bearings,  etc.  was  made. 


83-2439 

The  Onset  of  Whirl  Instabiity  in  Journal  Bearings  of 
Various  Bore  Shapes  and  Groove  Sizes 

M.  Akkok  and  C.M.McC.  Ettles 
Mech.  Engrg.  Dept.,  The  Middle  East  Technical 
Univ.,  Ankara,  Turkey,  J.  Lubric.  Tech.,  Trans. 
ASME,  105  (3).  pp  342-352  (July  1983)  15  figs, 
21  refs 

Key  Words:  Bearings,  Journal  bearings.  Whirling,  Geometric 
effects 

Experimental  results  are  given  for  load  capacity  end  whirl 
onset  in  journal  bearings  of  circular,  elliptical  and  offset 
halves  bore  diape.  The  general  validity  of  the  linearized 
model  for  predicting  whirl  it  confirmed  experimentally. 


83-2440 

Nonlinear  Dynamic  Characteristics  of  Finite  Journal 
Bearings 

G.S.  Ritchie 

Mech.  Engrg.  Lab.,  GEC  Power  Engineering,  Ltd., 
Whetstone.  Leicester,  UK,  J.  Lubric.  Tech.,  Trans. 
ASME.  105  (3),  pp  375-376  (July  1983)  8  refs 

Kay  Words:  Bearings,  Journal  bearings.  Nonlinear  theories 

An  optimized  short  bearing  theory  It  presented,  which  the 
authors  consider  to  be  a  highly  efficient  analytical  framework 
for  the  investigation  of  the  dynamic  nonlinear  behavior  of 
finite  journal  bearings. 


GEARS 

(Also  see  No.  2566) 


83-2441 

Dynamic  Behavior  of  Straight  Bevel  Gears  of  Gleaaon 
Type 

S.  Oda,  T.  Koide,  and  Y.  Okamura 
Faculty  of  Engrg.,  Tottori  Univ.,  4-101  Minami, 
Koyama-cho,  Tottori,  Japan,  Bull.  JSME,  26  (216), 
pp  1072-1079  (June  1983)  18  figs.  1  table,  9  refs 

Key  Words:  Gears,  Bevel  geeri.  Vibretion  measurement. 
Noise  measurement 

Dynamic  behavior  of  straight  bevel  gears  of  Gleason  type 
was  investigated  by  measuring  the  dynamic  load,  circum¬ 
ferential,  radial  and  axial  vibration  accelerations  of  gears  and 
noise  under  different  running  conditions. 


FASTENERS 


83-2442 

Generation  of  Elastic  Stress  Waves  at  a  T-Junction  of 
Square  Rods 

K.H  Yong  and  KJ.  Atkins 

Gang-Nail  Australia  Limited,  Singapore.  J.  Sound 
Vib.,  88  (4),  pp  431-436  (June  22.  1983)  6  figs,  8 
refs 

Key  Words:  Joints  (junctions).  T -beams.  Rods,  Impact  re¬ 
sponse,  Elastic  waves.  Wave  reflection.  Wave  transminion 

Fourier  techniques  have  been  used  to  predict  transmitted 
and  reflected  waves  at  a  T-joint  in  rods  of  square  cross-sec¬ 
tion  for  an  arbitrary  longitudinal  impulse  approaching  the 
joint  in  the  terminating  rod.  Elementary  and  Timoshenko 
beam  theory  were  uasd  for  longitudinal  and  flexural  wave 
motions  respectively.  Good  agreement  is  obtained  between 
the  predicted  and  experimental  results  for  an  input  pulse 
with  large  wavelengths  compared  with  the  lateral  dimensions 
of  the  rod. 


83-2443 

Reliability -Based  Progrearive  Fatigue  GoBapee 

S.G.  Martindale  and  P  H.  Winching 

Gulf  Oil  Exploration  and  Production  Co.,  Houston 


Tech.  Ctr.,  Offshore  Tech.  Dept.,  P.O.  Box  36506, 
Houston,  TX  77236,  ASCE  J.  Struc.  Enqrq.,  109(6), 
pp  1792-1811  (Aug  1983)  6  figs.  4  tables,  14  refs 

Key  Words:  Joints  (junctions).  Off-shore  structures,  Drilling 
platforms.  Fatigue  life 

General  relationships  batween  individual  joint  reliability  and 
overall  system  reliability  in  a  redundant  structure  with  no 
repair  program  are  presented.  Using  a  fatigue  reliability  mod¬ 
al,  a  Monte  Carlo  analysis  provided  a  distribution  of  time  to 
failure  for  various  degrees  of  redundancy.  Random  variables 
in  the  modal  account  for  uncertainty  in  the  process  of  deter¬ 
mining  fatigue  strengths  of  the  joints. 


83-2444 

F  atigue  Behavior  of  Automatically  Welded  Beams  of 
Large  Dimes  non  and  Great  Thickness  (First  Series 
of  Tests)  (Comportement  al  la  Fatigue  de  Pourtres 
de  Grandee  Dimensions  et  de  Fortes  Epaisaeiir* 
Soudees  Automatkjuement  (Premiere  Sene  d'Essals)) 
J.  Dhuart  and  E  Piraprez 

Liege  Univ.,  Belgium,  Rept.  No.  CRIF-MT-150,  35 
pp  (Nov  1982) 

N83-22644 
(In  Frenchl 

Key  Words:  Welded  joints.  Fatigue  life 

Four  large  welded  joints  with  very  thick  pistes  ware  sub¬ 
jected  to  fatigue  tests  to  determine  if  the  welding  mode 
(manual  or  automatic)  and  the  type  of  bead  (angled  or  in 
K)  influence  their  behavior  in  actual  construction. 


LINKAGES 


83-2445 

Analysis  on  Dynamic  Characteristics  of  Hydraulic 
Linkage  System  on  Tractor 

Zhu  Jin  Shan  and  Jin  Zhong  Hao 

Tram  of  Chine*  Soc.  of  Agri.  Mach.  (4),  pp  14-26 

(1962) 

CSTA  631.3-82.1 1 

Key  Words:  Linkages,  Hydraulic  systems.  Tractors,  Damping 
effects 


This  paper  presents  formulae  for  hydraulic  system  transfer 
functions  on  the  basis  of  a  mathematical  modal  of  automatic 
draft  control  systems  that  have  bean  used  on  a  tractor.  Fac¬ 
tors  that  affect  velocity  I4t)  and  displacement  y(t)  of  piiton 
rod  are  analyzed  in  terms  of  control  theory.  The  dynamic 
characteristics  of  a  hydraulic  linkage  system  it  studied  with 
response  at  a  function  of  time. 


VALVES 

(Also  see  No.  2484) 


83-2446 

Modeling  of  a  Spring-Loaded  Safety  Valve 

A.  Singh,  D,  Shak,  and  S.  Levy 

EPRI,  Palo  Alto,  CA.  ASME  Paper  No.  83-NE-21 

Key  Words:  Valves,  Piping  systems.  Dynamic  response 

A  one-dimensional  model  of  a  axing  loaded  self -activating 
safety  valve  has  been  developed  to  predict  its  dynamic  be¬ 
havior  under  steam  discharge  conditioni  The  model  can  be 
used  in  conjunction  with  appropriate  piping  models  to 
analyze  the  dynamic  behavior  of  a  coupled  safety  valve¬ 
piping  eyttem. 


83-2447 

An  Analytical  Model  of  s  Spring-Loaded  Safety  Valve 

M.A.  Langerman 

Intermountain  Technologies,  Inc.,  Idaho  Falls,  ID, 
ASME  Paper  No.  83-NE-19 

Key  Words:  Velvet.  Shock  response.  Computer  programs 

Thle  paper  presents  e  discussion  of  e  safety  valve  model 
usad  in  conjunction  with  the  Relapa/MODI  code  to  calcu¬ 
late  the  response  of  e  PWR  preasurtzer  safety  valve  during  a 
saturated  (team  discharge  transient  and  a  water  seel  discharge 
transient 


83-2448 

Tka  Application  of  Dynanuc  Strnctnnl  Analysis  to 
the  EFR1/CE  Safety  Valve  Test  Data 

E.A.  Siegel  end  S.C.  Austin 


Combustion  Engrg,  Inc.,  Windsor,  CT,  ASME  Paper 
No.  83-NE-17 

Key  Words:  Valves 

Techniques  for  the  application  of  dynamic  analysis  for  deter¬ 
mination  of  optimum  discharge  piping  support  locations  and 
stiffness  requirements  are  presented.  Consideration  of  the 
effects  of  linear  and  gapped  supports  is  also  described. 


SEALS 


83-2449 

Finite-Leafth  Solutions  for  Rotor-dynamic  Coeffi¬ 
cients  of  Turbulent  Annular  Seals 

D  W.  Childs 

Mech  Engrg  Dept.,  Texas  A&M  Univ.,  College 
Station,  TX  77843,  J.  Lubric.  Tech.,  Trans.  ASME, 
105  (3).  pp  437-445  (July  1983)  2  figs,  2  tables,  10 
refs 

Key  Words:  Seals,  Centrifugal  pumps.  Pumps 

Expressions  are  derived  which  define  dynamic  coefficients 
for  high-pressure  annular  seals  typical  of  wear-ring  and  inter¬ 
stage  seals  employed  in  multistage  centrifugal  pumps.  Com¬ 
pletely  developed  turbulent  flow  is  assumed  in  both  the 
circumferential  and  axial  directions,  and  is  modeled  by  Hire’ 
turbulent  lubrication  equations  Linear  zeroth  and  first- 
order  perturbation  equations  are  developed  by  an  expansion 
in  the  eccentricity  ratio.  The  influence  of  inlet  swirl  is 
accounted  for  in  the  development  of  the  circumferential 
flow.  Tha  zeroth -order  momentum  and  continuity  equa¬ 
tions  are  solved  exactly,  while  their  first-order  counterparts 
are  reduced  to  three  ordinary,  complex,  differential  aqua¬ 
tions  In  the  axial  coordinate  Z.  The  equations  are  integrated 
to  satisfy  the  boundary  conditions  and  define  the  pressure 
distribution  due  to  seal  motion.  Integration  of  tha  pressure 
distrtoution  defines  the  reaction  force  developed  by  tha  seal 
and  the  eorr  emending  dynamic  coefficients.  Finite-length 
solutions  for  tha  coefficients  are  compered  to  two  short-seal 
solutions. 


834450 

Dynamic  Analyse  of  TwMeat  A  Malar  Seal*  Based 
oa  Hist’  Labrieatioa  Esputioa 

D.W.  Childs 

Mech.  Engrg.  Dept.,  Texas  A&M  Univ.,  College  Sta¬ 


tion,  TX  77843,  J.  Lubric.  Tech.,  Trans.  ASME, 
105  (3),  pp  429-436  (July  1983)  5  figs,  14  refs 

Key  Words:  Seals,  Centrifugal  pumps.  Pumps.  Stiffness 
coefficients.  Damping  coefficients 

Expressions  are  derived  which  define  dynamic  coefficients 
for  high-pressure  annular  seals  typical  of  neck-ring  and  inter¬ 
stage  seals  employed  in  multistage  centrifugal  pumps.  Com¬ 
pletely  developed  turbulent  flow  is  assumed  in  both  the 
circumferential  and  axial  directions,  and  is  modeled  in  this 
analysis  by  Hirs'  turbulent  lubrication  equations.  Linear 
zeroth  and  first-order  "short-bearing"  perturbation  solutions 
are  developed  by  an  expansion  in  the  eccentricity  ratio.  The 
influence  of  inlet  swirl  is  accounted  for  in  the  development 
of  the  circumferential  flow  field.  Comparisons  are  made 
between  the  stiffness,  damping,  and  inertia  coefficients 
derived  herein  based  on  Hirs'  model  and  previously  published 
results  based  on  other  models.  Numerical  results  are  pre¬ 
sented  for  interstage  seals  in  the  Space  Shuttle  main  engine 
high  pressure  fuel  turbopump  and  a  water  pump. 


STRUCTURAL  COMPONENTS 


BARS  AND  RODS 


83-2451 

Anchor  age  of  Reiaforcing  Bara  for  Reversed  Cyclic 
Loadiag 

t.-J.  Lin  and  N.  Hawkins 

Dept,  of  Civil  Engrg.,  Univ.  of  Washington,  Seattle, 
WA,  Rept.  No.  SM82-1,  NSF/CEE-82102,  189  pp 
(June  1982) 

PB83-204875 

Key  Words:  Bars,  Stiffanars,  Cyclic  loading,  Saismic  excita¬ 
tion 

An  analytical  modal  is  developed  that  predicts  the  load-slip 
characteristics  of  rainforcing  bars  anchored  within  exterior 
beam-column  Joints  In  rt  inf  or  cad  concrete  structures  subject 
to  earthquake  loading.  The  modal  Is  developed  from  knowl¬ 
edge  of  fundamental  mechanical  characteristics  for  tha  rein¬ 
forcing  bar,  for  the  interface  between  that  bar  and  the  sur¬ 
rounding  concrete,  and  from  tha  requirements  for  continuity 
of  forces  and  displacements  along  tha  anchorage  length  for 
tha  bar.  The  analytical  results  predicted  by  the  model  era 
compared  to  experimental  results  for  22  specimens. 


45 


BEAMS 

(AIjo  see  Nos.  2411, 2422,  2432, 2442) 


83-2452 

Contribution  to  Solving  the  Dynamics  of  Timodienko 
Beam 

P.  Horyl 

Technical  Univ.  of  Mining  and  Metallurgy  of  Ostrava, 
Czechoslovakia,  Strojnicky  Casopis,  J24  (3),  pp 
313-324  (1983)  3  figs,  3  tables,  8  refs 
(In  Czech) 

Kay  Words:  Beams,  Timoshenko  theory.  Finite  element  tech¬ 
nique 

This  paper  deals  with  the  computation  of  eigenvalues  of 
undamped  linear  vibration  of  a  Timoshenko  beam  using  the 
deformation  variant  of  the  finite  element  method.  Shape 
functions  are  chosen  on  the  basis  of  the  mathematical  solu¬ 
tion  of  differential  equations  of  vibration  according  to  T.C. 
Huang.  Computed  results  are  compared  with  data  given  in 
references. 


CYLINDERS 

(Also  see  No.  2488) 


83-2453 

Eigenvalue  Approach  to  the  Longitudinal  Vibration 
of  a  Circular  Cylinder  Coupled  with  a  Thermal  Field 

N.D.  Das,  S.K.  Bhattacharya,  and  S  N.  Das 
Dept,  of  Mathematics,  Jadavpur  Univ.,  Calcutta  - 
700  032,  India,  Mech.  Res.  Comm.,  J_0  (3),  pp  133- 
142  (1983)  1  fig,  14  refs 

Key  Words:  Cylinders,  Circular  cylinders,  Longitudinal  vibra¬ 
tion,  Eigenvalue  problems 

The  equations  governing  the  longitudinal  vibration  of  a  circu¬ 
lar  cylinder  coupled  with  a  thermal  field  are  presented  in 
the  form  of  a  matrix  differential  equation  and  solved  by 
means  of  algebraic  eigenwlue  approach.  The  results  are  com¬ 
pared  with  those  appearing  in  the  existing  literature. 


COLUMNS 

(Also  see  No.  2402) 


83-2454 

Dynamic  Stabiity  of  a  Kelvin -Viscoelastic  Column 


G.  Ahmadi  and  P.G.  Glockner 
Dept,  of  Mech.  and  Industrial  Engrg.,  Clarkson 
College,  Potsdam,  NY,  ASCE  J.  Engrg.  Mech.,  109 
(4),  pp  990-999  (Aug  1983)  2  figs,  34  refs 

Key  Words:  Columns,  Viscoelastic  properties.  Dynamic  sta¬ 
bility,  Time  dependent  parameters.  Random  excitation 

Dynamic  stability  of  a  Kelvin-viscoelastic  column  subjected 
to  a  time  varying  axial  load  is  considered.  Deterministic  loads 
with  sinusoidal  time  variation  is  studied  which  reduces  to  a 
Mathieu  equation.  Special  attention  is  given  to  stationary 
random  excitations  Sufficiency  stability  criteria  for  columns 
subjected  to  white  noise.  Gaussian  and  general  stationary 
random  loadings  are  established. 


83-2455 

The  Experimental  Investigation  of  the  Seimic  Resis¬ 
tance  Behaviour  of  Reinforced  Concrete  Hollow  Core 
Columns 

Sheri  Ju  Min,  et  al 

J.  Bldg.  Structure, _3  (5),  pp  21-30  (1982) 

CSTA  624-82.72 

Key  Words:  Columns.  Concretes,  Reinforced  concrete.  Seis¬ 
mic  response 

The  behavior  of  reinforced  concrete  hollow  core  columns 
under  cyclic  loading  is  discussed.  The  influences  of  the 
percentage  of  hollow  core,  the  ratio  between  axial  forces 
and  compression  strength  of  concrete  as  well  as  the  arrange¬ 
ment  of  stirrups  and  longitudinal  reinforcement  on  the 
hysteretic  characteristics  and  ductility  of  hollow  core  col¬ 
umns  are  investigated  and  compared  with  that  of  solid  col¬ 
umns. 


83-2456 

Free  Bending  Vibration  of  Circular  Column  Partially 
Submerged  in  Water 

Zhang  Xi  De 

Appl.  Math,  and  Mechanics,  3_(4) ,  pp  581-590  (1982) 
CSTA  531-82.122 

Kay  Words:  Columns,  Submerged  structures.  Flexural  vibra¬ 
tion 

The  bending  vibration  of  a  circular  column  partially  sub¬ 
merged  in  water  is  studied.  An  equation  of  frequency  and  an 
exact  solution  of  corresponding  function  of  vibrational 
modes  are  given. 
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83-2457 

Vibration  and  Stability  of  Elastic  Columns  Subjected 
to  Triangularly  Distributed  Sub-Tangential  Forces 

Y.  Sugiyama  and  K.A.  Mladenov 
Dep*.  of  Mech.  Engrg.,  Tottori  Univ.,  Koyama,  Tot- 
tori,  Japan,  J.  Sound  Vib.,  88  (4),  pp  447-457  (June 
22,  1983)  7  figs,  1  table,  13  refs 

Key  Words:  Columns,  Dynamic  stability,  Flutter 

The  dynamic  behavior  of  elastic  columns  under  the  action 
of  triangularly  distributed  subtangential  forces  is  investi¬ 
gated  to  fill  the  gap  between  the  classical  conservative  and 
typical  nonconservative  cases.  The  stability  maps  which  are 
obtained  from  the  eigenvalue  analysis  determine  the  diver¬ 
gence  and  flutter  domains 


FRAMES  AND  ARCHES 


83-2458 

Seimk  Analysis  of  High -Density  Spent  Fuel  Storage 
Racks 

G.A.  Harstead.N.F  Morris,  andA.I.  Unsal 
Harstead  Engrg  Assoc.  Inc.,  Park  Ridge,  NJ,  ASME 
Paper  No.  83-NE-11 

Key  Words:  Racks,  Storage  tanks.  Seismic  analysis 

A  proposed  procedure  for  the  seismic  analysis  of  fuel  storage 
racks  is  presented.  Its  application  to  free-standing  fuel  racks 
demonstrates  that  such  racks  can  be  expected  to  be  affected 
less  by  seismic  loading  than  fixed-base  fuel  racks. 


83-2459 

Seismic  Response  of  Free-Standing  Fuel  Rack  Con¬ 
struction  to  3-D  Floor  Motion 

A. I.  Soler  and  K.P.  Singh 

Univ  of  Pennsylvania,  Philadelphia,  PA,  ASME 
Paper  No.  83-NE-10 

Kay  Words:  Racks,  Storage  tanks,  Seismic  analysis 

The  method  of  analysis  is  used  to  compare  the  seismic 
response  of  some  representative  rack  designs.  Results  show 
wide  differences  in  the  structural  response,  depending  on 
the  fabrication  details  of  racks. 


83-2460 

Optimal  Seismic-Resistant  Design  of  a  Planar  Steel 
Frame 

R.J.  Balling,  K.S.  Pister,  and  V.  Ciampi 
Dept,  of  Civil  Engrg.,  Brigham  Young  Univ.,  Provo, 
UT  84602,  Inti.  J.  Earthquake  Engrg.  Struc.  Dynam., 
21  (4),  pp  541-556  (July/Aug  1983)  7  figs,  1  table, 
21  refs 

Key  Words:  Frames,  Steel,  Seismic  design,  Buildings.  Multi¬ 
story  buildings 

This  paper  illustrates  the  design  of  a  four-story,  three-bay, 
moment-resisting,  planar  steel  frame.  Nonlinear  step-by-step 
integration  is  used  as  the  analysis  technique  within  the 
design  process  itself  rather  than  as  a  check  at  the  end  of  the 
design  process.  A  sophisticated  optimization  algorithm  is 
utilized  to  solve  the  resulting  mathematical  programming 
problem.  Comparative  results  concerning  the  computational 
phase  as  well  as  performance  of  both  preliminary  and  final 
designs  are  presented.  The  practicality  and  reliability  of  the 
design  method  are  assessed. 


MEMBRANES,  FILMS,  AND  WEBS 


83-2461 

Multimode  Response  of  a  Circular  Membrane 

K.  Yasuda  and  H.  Uno 

Nagoya  Univ.,  Chikusaku.  Nagoya,  Japan,  Bull. 
JSME,  26  (216),  pp  1050-1058  (June  1983)  10  figs, 
7  refs 

Key  Words:  Membranes  (structural  members).  Circular 
membranes.  Harmonic  excitation 

The  nonlinear  axisymmetric  dynamic  response  of  a  circular 
membrane  to  harmonic  excitation  near  one  of  the  primary 
resonance  points  will  differ  qualitatively  from  the  usual 
harmonic  response,  because  the  corresponding  linearized 
natural  frequencies  are  in  an  approximate  arithmetical  pro¬ 
gression.  Theoretical  analyses  ere  conducted  of  the  responses 
near  the  first  three  primary  resonance  points.  Experimental 
analyses  are  also  conducted  near  the  second  primary  reso¬ 
nance  points.  The  experimental  results  conf  irm  the  validity 
of  the  theoretical  analyses. 


83-2462 

Analysts  of  Vibrational  Resouaces  ■  Higk  Med 
Nets  by  an  Optical  Method 

E.  Furman  and  Y.  Finkelshtein 
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Armament  Development  Authority.  P.0.  Box  2250, 
Haifa,  Israel,  J.  Sound  Vib.,  _g§  (4),  pp  501-505 
(June  22,  1983)  3  figs,  2  tables,  2  refs 

Key  Words:  Grids  (beam  grids).  Vibration  measurement, 
Resonant  frequencies.  Optical  methods 

Experimental  analysis  of  resonances  in  a  vibrating  net  it 
presented.  The  net  functions  as  a  diffraction  grating  and 
its  vibration  modulates  the  diffraction  pattern  in  time  and 
space.  This  modulation,  when  recorded,  carries  information 
about  vibrational  parameters  such  as  resonant  frequencies. 
The  measured  frequencies  are  compared  with  those  predicted 
by  theory. 


PANELS 


83-2463 

T rattan imon  Lon  of  Damped  Asymmetric  Sandwich 
Panels  with  Orthotropic  Cores 

C.L.  Dym  and  D.C.  Lang 

Dept,  of  Civil  Engrg.,  Univ  of  Massachusetts,  Am¬ 
herst.  MA  01003,  J.  Sound  Vib  ,  88  (3),  pp  299-319 
(June  8.  1983)  15  figs,  4  tables,  15  refs 

Key  Words:  Panels,  Sandwich  structures.  Damped  structures. 
Core-containing  structures 

A  theoretical  model  of  the  acoustic  performance  of  asym¬ 
metric  sandwich  panels  is  developed  and  verified  by  com- 
perison  with  experimental  data.  The  panel  models  consist 
of  unequal  elastic  isotropic  Wins  sandwiching  an  elastic 
orthotropic  core.  Damping  is  incorporated  in  both  the 
skins  and  the  core.  The  roles  of  various  structural  and  mate¬ 
rial  properties  are  determined  via  a  parametric  study.  The 
importance  of  phase  wave  speeds  and  panel  impedances  for 
physically  symmetric  panels  is  discussed,  as  are  implications 
for  transmission  loss  characterization. 


PLATES 

(Also  see  No.  2432) 


83-2464 

Inertia  Effects  on  the  Dynamics  of  a  Didi  Levitated 
by  lacompreaaible  Laminar  Fluid  Flow 

D.K.  Warinner  and  J.T.  Pearson 

Argonne  Natl.  Lab.,  Argonne,  IL  60439,  J.  Engrg. 


Power,  Trans.  ASME,  105  (3),  pp  643-653  (July 
1983)  15  figs,  2  tables,  41  refs 

Key  Words:  Disks  (shapes).  Squeeze  film  dampers.  Inertial 
forces 

This  paper  develops  e  nonlinear  ordinary  differential  equa¬ 
tion  (ODE)  of  motion  for  a  disk  parallel  to  a  flat  plate  and 
levitated  by  incompressible  laminar  flow  of  fluid  supplied 
from  a  central  orifice.  The  fluid's  inertia,  reflected  in  high 
mass  flow  rates,  is  accounted  for.  The  transient  flow  velocity 
and  pressure  field  are  found  by  iterative  integration  of  the 
Navier -Stokes  equation  to  determine  the  ODE  for  the  time- 
dependent  height  of  the  disk  (or  fluid  film  thickness).  The 
film  thickness  is  found  by  not  only  numerically  integrating 
the  ODE,  but  also  by  linearizing  the  equation  to  obtain  a 
closed-form  solution. 


83-2465 

Free-Wave  Propagation  in  an  Irregularly  Stiffened, 
Fluid-Loaded  Plate 

G.P.  Eatwell 

School  of  Mathematics,  Univ.  of  Bath,  Claverton 
Down.  Bath  BA2  7AY,  UK,  J.  Sound  Vib.,  88  (4), 
pp  507-522  (June  22.  1983)  9  figs,  12  refs 

Key  Words:  Plates,  Fluid-induced  excitation.  Stiffened  plates, 
Periodic  structures 

Techniques  developed  for  analysis  of  the  dynamic  balravior 
of  random,  composite  madia  are  applied  to  the  study  of  free 
waves  in  irregularly  stiffened  plates,  with  or  without  fluid¬ 
loading.  It  is  well  known  that  the  free  wave  in  an  exactly 
periodic  structure  is  a  Floquet  wave  which  poseesees  a  struc¬ 
ture  of  pets-  and  stop-bands.  A  method  is  presented  for 
studying  a  structure  in  which  the  exact  positions  of  the 
stiffening  ribs  are  subject  to  tome  degree  of  randomness. 
The  dispersion  relation  for  free  waves  in  the  plate  is  derived, 
tome  solutions  are  presented  and  compared  with  correspond¬ 
ing  solutions  for  the  exactly  periodic  structure. 


83-2466 

Experimental  Study  of  the  Free  Viwatioa  of  Clamp¬ 
ed  Trapeeoidal  Plates 

K.  Maruyame,  0.  Ichinomiya,  and  Y.  Narita 
Hokkaido  Inst,  of  Tech.,  419-2,  Teine-Maeda,  Nishi- 
ku,  Sapporo,  061-24,  Japan,  J.  Sound  Vib.,  g§  (4), 
pp  523-534  (June  22.  1983)  6  figs,  2  tables.  9  refs 
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Key  Words:  Plates,  Trapezoidal  bodies.  Natural  frequencies. 
Mode  shapes,  Real  time  technique.  Holographic  techniques. 
Interferometric  techniques 

The  real  time  technique  of  time  averaged  holographic  inter¬ 
ferometry  hat  been  applied  to  determine  the  natural  fre¬ 
quencies  and  the  corresponding  mode  shapes  for  the  trans¬ 
verse  vibrations  of  clamped  trapezoidal  plates  Two  kinds  of 
trapezoidal  plates  have  been  examined,  symmetrical  and 
unsymmetrical.  The  natural  frequencies  obtained  experi¬ 
mentally  have  been  expressed  in  terms  of  a  dimensionless 
frequency  parameter,  and  the  results  are  diown  graphically 
as  a  function  of  the  ratio  of  the  lengths  of  the  two  parallel 
sides,  top  and  bate,  of  each  trapezoid.  The  experimental 
results  are  also  compared  with  analytical  ones,  and  are  in 
satisfactory  agreement.  In  addition,  the  experimental  values 
of  the  frequency  parameter  for  each  type  are  tabulated  in 
the  Appendix  at  the  end  of  the  paper. 


83-2467 

Thick -Plate-Equivalent  Solution  of  Dynamic  Analy¬ 
sis  for  Space  Structure  in  High-Rise  Buildings 

Cao  Zhi  Yuan 

China  Civ  Engrg.  J.,  15  (4),  pp  43-52  (1982) 

CSTA  624-82  39 

Key  Words:  Plates,  Buildings,  Multistory  buildings.  Flexural 
v  brat  ion.  Seismic  analysis.  Wind-induced  excitation.  Shock 
excitation 

Space  frame  or  frame-shear  wall  structures  in  high-rise  build¬ 
ings  are  treated  in  this  paper  as  equivalent  orthotropic 
continuous  plates,  their  dynamic  analysis  is  made  by  use  of 
thick  plate  theory.  Analytical  formulae  for  the  first  nine 
order  of  frequencies  and  corresponding  modes  of  the  trans¬ 
verse  vibration  and  the  dynamic  calculations  of  the  struc¬ 
tures  under  various  live  loads  (earthquake,  wind,  shock  wave, 
etc.)  are  given  together  with  relevant  data  tables 


83-2468 

Aualysas  of  a  Plane  Indmed  Guide  Beariag  under 
Transverae  Vibration  and  Tiaadatioa  of  a  Plate 

Y.D.  Murray  and  C  D.  Mote,  Jr. 

Dept,  of  Mech.  Engrg.,  Univ.  of  California,  Berkeley, 
CA  94720,  J.  Lubric.  Tech.,  Trans.  ASME,  105  (3), 
pp  335-341  (July  1983)  6  figs.  3  tables,  17  refs 

Kay  Words:  Plates,  Flexural  vibration.  Translational  ratponss 

Analysis  of  tha  load  capacity,  friction  force,  and  lubricant 
flow  of  an  infinite  width,  plane  guide  during  transverse 


vibration  and  translation  of  a  plate  is  presented.  The  effect 
of  lubricant  inertia  on  these  variables  is  investigated  and 
found  to  be  significant.  Analysis  is  facilitated  through  as¬ 
sumption  of  a  parabolic  velocity  distribution  across  the 
film  thickness  as  suggested  by  lubrication  theory.  The  para¬ 
bolic  profile  assumption  is  found  to  underestimate  the 
contribution  of  lubricant  inertia  to  the  load  capacity  during 
plate  vibration. 


83-2469 

Radiation  Efficiency  of  a  Baffled  Circular  Plate  in 
Flexural  Vibration 

Y.  Honda,  H.  Matsuhisa,  and  S.  Sato 
Dept,  of  Precision  Mechanics,  Kyoto  Univ.,  Kyoto 
606,  Japan,  J.  Sound  Vib.,  _88  (4),  pp  437-446 
(June  22,  1983)  4  figs.  9  refs 

Key  Words:  Plates,  Circular  plates.  Flexural  vibration,  Mind- 
lin  theory 

The  radiation  efficiency  of  an  sdge-clamped  circular  plate, 
which  is  vibrating  flexurally  in  one  of  its  natural  modes  and 
is  mounted  in  an  infinite  baffle,  is  theoretically  determined 
from  the  total  power  radiated  to  the  far  field.  The  vibrations 
of  the  plate  are  investigated  both  by  the  classical  plate  theory 
and  by  the  improved  plate  theory  (Mindlin  plate  theory). 
Approximation  formulae  for  the  low  frequency  region  are 
derived,  and  curves  covering  the  entire  frequency  range  for 
the  first  fifteen  modes  are  obtained  through  numerical 
calculation. 


83-2470 

Vibration  of  a  Solid  Rectangular  Plate  on  an  Eccen¬ 
tric  Annular  Elastic  Support 

K.  Nagaya 

Dept,  of  Mech.  Engrg.,  Gunma  Univ.,  Kiryu.  Gunma 
376,  Japan,  J.  Sound  Vib.,  .§&  (4),  pp  535-545 
(June  22,  1983)  2  figs,  6  tables,  17  refs 

Kay  Words:  Plates,  Rectangular  plates.  Elastic  foundations. 
Flexural  vibration 

Tha  free  transverse  vtoratlons  of  a  solid  rectangular  plate 
on  an  eccentric  annular  elastic  support  are  discussed.  In 
the  analysis  the  reaction  force  of  the  inner  annular  support 
is  assumed  to  be  an  unknown  external  force.  Tha  exact 
solution  of  the  equation  of  motion  which  includes  terms 
representing  the  reaction  force  of  the  support  is  applied. 
The  condition  of  continuity  between  the  Inner  annular 
support  and  the  plate  Is  satisfied  exactly-  The  boundary 
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conditions  of  the  outer  edge  of  the  plate  are  satisfied  directly 
by  making  use  of  the  Fourier  expansion  collocation  method. 


83-2471 

A  Comparison  of  Plate  Perforation  Models  in  the 
Sub-Ordnance  Impact  Velocity  Range 

P  J  Shadbolt,  R.S  J.  Corran,  and  C.  Ruiz 
Dept,  of  Engrg.  Science,  Oxford  Univ.,  Parks  Rd.. 
Oxford  0X1  3PJ,  UK,  Inti.  J.  Impact  Engrg. ,  J_  (1), 
pp  23-49  (1983)  14  figs,  1  table,  19  refs 

Key  Words:  Plates,  Perforation,  Projectile  penetration.  Pene¬ 
tration,  Impact  force 

Plate  perforation  in  the  sub-ordnance  velocity  range  is 
accompanied  by  substantial  plate  deflections  away  from  the 
impacting  projectile.  Any  theoretical  treatment  has  to  con¬ 
sider  the  dynamic  plate  deflections  in  conjunction  with  a 
failure  criterion  for  perforation.  Two  approaches  are  pre¬ 
sented:  the  first  applies  a  method  used  previously  on  beams 
and  the  second  is  a  new  approach  for  plate  impact  which 
uses  an  approximate  upper  bound  solution  of  the  dynamic 
plate  equilibrium  equations.  Comparison  is  made  with 
experimental  results  for  three  materials  -  mild  steel,  stain¬ 
less  steel,  and  aluminium. 


83-2472 

Impact  Loading  of  Plates  -  An  Experimental  Investi¬ 
gation 

R.S.J.  Corran,  P.J.  Shadbolt,  and  C  Ruiz 
Dept,  of  Engrg.  Science,  Oxford  Univ  ,  Parks  Rd., 
Oxford  0X1  3PJ.  UK,  Inti  J.  Impact  Engrg  ,  1  (1), 
pp  3-22  (1983)  15  figs,  1  table,  14  refs 

Key  Words:  Plates.  Projectile  penetration.  Penetration,  Im¬ 
pact  force.  Experimental  test  data 

The  impact  of  projectiles  at  sub-ordnance  velocities  against 
mild  steel,  stainless  steel,  and  aluminium  plates  has  been 
studied  in  a  series  of  experiments.  The  projectile  mass,  note 
shape,  and  hardness  have  been  shown  to  have  an  important 
effect  on  penetration  as  does  the  target  rigidity  and  support 
condition.  All  materials  exhibit  a  clear  kink  effect  related  to 
a  change  from  energy  absorption  by  plastic  deformation  to 
perforation  with  well-defined  shear  bands  and  no  appreciable 
bulging. 


SHELLS 


83-2473 

Dynamic  Buckling  of  Elastic-Plastic  Complete  Spheri¬ 
cal  Shells  under  Step  Loading 

B.  Song  and  N.  Jones 

Dept,  of  Mech.  Engrg.,  The  Univ  of  Liverpool,  P.0. 
Box  147,  Liverpool  L69  3BX,  UK,  ln*l.  J.  Impact 
Engrg.,_1_(1),  pp  51-71  (1983)  7  figs,  2  tables,  26  refs 

Key  Words:  Shells,  Spherical  shells.  Step  response.  Dynamic 
buckling 

The  dynamic  axisymmetrical  behavior  of  a  perfect  complete 
spherical  shell  made  from  a  bilinear  or  work  hardening 
material  and  subjected  to  a  uniform  external  step  pressure 
loading  is  investigated.  A  perturbation  method  of  analysis 
leads  to  a  Mathieu  equation  which  gives  the  dynamic  buck¬ 
ling  pressure  and  associated  mode  for  a  complete  spherical 
shell.  The  influence  of  the  plastic  parameter  and  damping 
on  the  dynamic  buckling  pressure  and  mode  number  are  also 
discussed. 


83-2474 

Vibrations  of  Noncircular  Cylindrical  Shells 

K.  Suzuki,  S.  Tamura,  T.  Kosawada,  and  S.  Taka- 
hash  i 

Faculty  of  Engrg.,  Vamagata  Univ.,  Yonezawa,  Japan, 
Bull.  JSME,_26  (215).  pp  818-826  (May  1983)  9  figs, 
9  refs 

Key  Words:  Shells,  Cylindrical  shells.  Free  vibration.  Natural 
frequencies.  Mode  shapes 

A  method  is  presented  for  analyzing  free  vibrations  of  thin 
cylindrical  shells  with  noncircular  cross  sections  which  have 
been  used  in  chemical  plants,  atomic  plants,  flight  structures, 
etc.  This  method  is  a  general  one  applicable  to  various  non¬ 
circular  cylindrical  shells.  An  exact  solution  of  a  noncircular 
cylindrical  shell  with  freely  supported  ends  is  obtained.  By 
numerical  calculations  natural  frequencies  and  mode  shapes 
of  elliptical  cylindrical  shells  are  also  obtained  and  their 
characteristics  are  clarified. 


83-2475 

Non-Linear  Dynamic  Analysis  of  Shallow  Spherical 
Shells  on  Elastic  Foundations 

Y.  Nath  and  R.K.  Jain 
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Applied  Mechanics  Dept.,  Indian  Inst,  of  Tech., 
Hauz  Khas,  New  Delhi  110016,  India,  Inti.  J.  Mech. 
Sci.,  _25  (6).  pp  409-419  (1983)  9  figs,  1  table,  20 
refs 

Key  Words:  Shells,  Spherical  shells.  Elastic  foundations 

The  effect  of  Winkler-Pasternak  elastic  foundation  param¬ 
eters  on  the  nonlinear  dynamic  response  of  shallow  spherical 
shells  is  investigated.  The  values  of  foundation  parameters 
IK  and  G)  are  determined  for  the  minimaximum  central 
response  of  the  shallow  shells  for  both  the  clamped  as  well  as 
simply  supported  immovable  edge  conditions.  Donnell  type 
partial  differential  equations  governing  the  moderately  large 
amplitude  behavior  of  shallow  spherical  shells  resting  on 
Winkler-Pasternak  elastic  foundations  under  step  pressure 
loading  are  analyzed.  The  space  and  time-wise  integrations 
of  governing  equations  are  carried  out  using  Chebyshev 
series  and  Houbolt  techniques. 


83-2476 

Analysis  of  Reinforced  Concrete  Containment 
Vessels  with  Nonlinear  Shearing  Stiffness 

C.H.  Conley,  R.N  White,  and  P.  Gergely 

Dept,  of  Structural  Engrg  ,  Cornell  Univ .,  Ithaca, 

NY,  112pp  (Apr  19831 

NUREG/CR-3255 

Key  Words:  Shells,  Reinforced  concrete,  Containment 
structures.  Internal  pressure.  Seismic  excitation.  Finite 
element  technique 

This  report  summarizes  the  development  of  a  3-0  non¬ 
linear  finite  element  analytical  capability  of  reinforced 
concrete  shell  structures,  and  gives  the  results  of  a  series 
of  analyses  of  cylindrical  containment  vessels  subjected  to 
internal  pressure  and  idealized  seismic  forces 


PIPES  AND  TUBES 

(Also  see  No.  2540) 


83-2477 

Criteria  for  Evaluating  Steady-State  Piping  Vibrations 
of  Nndear  Power  Piping 

R.C.  Sampson 

8echtel  Power  Corp ,  San  Francisco,  CA,  ASME 
Paper  No  83-PVP-11 


Key  Words:  Piping  systems.  Nuclear  power  plants.  Periodic 
response 

Parameters  influencing  pipe  stress  as  a  result  of  normal 
vibration  modes  are  reviewed.  A  simplified  analytical  model 
for  upper  bounds  criteria  on  pipe  stress  is  developed. 


83-2478 

Dynamic  Decoupling  of  Small  Branch  Piping  Sub- 
ay  stems 

Z.N.  Ibrahim  and  M.O.  Callahan 

Sargent  &  Lundy  Engineers,  Chicago,  IL,  ASME 

Paper  No.  83-PVP-42 

Key  Words:  Piping  systems.  Nuclear  reactor  components. 
Nuclear  power  plants 

Nuclear  power  plant  piping  systems  are  subjected  to  a  wide 
range  of  anticipated  and  postulated  dynamic  excitations. 
The  dynamic  analyses  performed  to  assess  these  piping  sys¬ 
tems  require  mathematical  modeling  of  all  interconnecting 
pipes. 


83-2479 

Experimental  Evaluation  of  the  Nonlinear  Seismic 
Response  of  a  Nuclear  Piping  System  with  Different 
Support  Conditions 

J.C  Stoessel  and  P.  Ibanez 

ANCO  Engineers.  Inc.,  Culver  City,  CA,  ASME 
Paper  No.  83  PVP-34 

Key  Words:  Piping  systems.  Nuclear  reactor  components. 
Viscoelastic  damping.  Seismic  response.  Experimental  test 
data 

A  series  of  tests  performed  on  e  piping  system  model  subject 
to  high-level  seismic  excitation  has  produced  much  data 
useful  to  nonlinear  analysis  and  plastic  design  techniques. 
Also  tested  was  the  effect  of  a  visco-elastic  damper  used  to 
reduce  seismic  effects  on  piping  systems. 


83-2480 

Inebwtic  Response  of  Piping  Sy llama  Subjected  to 
In-Structure  Seismic  Excitation 

R.D.  Campbell,  R.P.  Kennedy,  and  R.D.  Thrasher 
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Structural  Mechanics  Assoc.,  Inc.,  Newport  Beach, 
CA,  ASME  Paper  No.  83-PVP-50 

Kay  Words:  Piping  systems,  Seismic  analysis 

It  is  diown  that  the  factor  of  safety  against  failure  is  vari¬ 
able  and  is  dependent  upon  the  frequency  content  of  the 
loading,  the  dynamic  characteristics  of  the  piping  system, 
and  the  allowable  system  ductility.  A  recommendation  is 
made  for  revision  to  current  criteria  on  the  basis  of  main¬ 
taining  a  constant  factor  of  safety  for  dynamic  and  static 
loading. 


83-2481 

Use  of  the  Modal  Superposition  Technique  for  Piping 
System  Blowdown  Analysis 

A.G.  Ware  and  R.W.  Macek 

EG&G  Idaho,  Inc.,  Idaho  Falls,  ID,  ASME  Paper 
No.  83-PVP-34 

Key  Words:  Piping  systems.  Seismic  response,  Modal  super¬ 
position  method 

A  standard  method  of  solving  for  the  seismic  response  of 
piping  systems  is  the  modal  superposition  technique.  Only 
a  limited  number  of  structural  modes  are  considered  (typi¬ 
cally  those  up  to  33  Hz  in  the  U.S.I,  since  the  effect  on  the 
calculated  response  due  to  higher  modes  is  generally  small, 
and  the  method  can  result  in  considerable  computer  cost 
savings  over  the  direct  integration  method. 


83-2482 

Semitic  Testing  and  Analysts  of  a  Prototypk  Non- 
linear  Piping  System 

D  A.  Barta,  M.J.  Anderson,  and  L.K.  Severud 
Hanford  Engrg.  Development  Lab.,  Richland,  WA, 
Rept.  No.  HED L-SA-2707-F  P,  CONF-821101-13,  19 
pp  (Nov  1982)  (ASME  Winter  Annual  Mtg.,  Phoenix, 
AZ.  Nov  14,  1982) 

DE 83002909 

Kay  Words:  Piping  systems,  Supports,  Seismic  response. 
Experimental  test  data 

A  series  of  seismic  tests  and  analytes  of  a  nonlinear  fast 
flux  test  facility  prototype  piping  system  are  da  ter  bed, 
and  measured  responses  are  compared  with  analytical  predic¬ 
tions.  The  test  loop  was  representative  of  a  typical  LMFBR 
Intulatad  small  bora  piping  system  and  it  was  supported  from 


a  rigid  test  frame  by  prototype  dead  weight  supports,  me¬ 
chanical  snubbers  and  pipe  clamps  Various  piping  support 
configurations  were  tested  and  analyzed  to  evaluate  the 
effects  of  free  play  and  other  nonlinear  stiffness  character¬ 
istics  on  the  piping  system  response. 


83-2483 

Detonation  Waves  in  Pipes  with  Variable  Cross- 
Section 

I.  Teipel 

Inst.  f.  Mechanik,  Universitat  Hannover.  D-3000. 
Hannover,  West  Germany,  Acta  Mechanica,  47  (3-4), 
pp  185-191  (1983)  3  figs,  7  refs 

Key  Words:  Pipes  (tubes).  Variable  cross  section.  Shock 
wave  propagation 

The  investigation  of  detonation  waves  in  a  pipe  with  variable 
cross-section  is  carried  out  using  the  characteristic  rule.  The 
detonation  waves  are  considered  as  non-ed tabetic  shock 
waves  For  the  case  of  a  spherical  flow  field  of  a  Chapman- 
Jouguet  detonation  one  obtains  good  agreement  with  the 
exact  solution.  The  procedure  is  extended  to  general  varia¬ 
tions  of  the  cross-section. 


83-2484 

Calculation  of  Safety  Valve  Discharge  Piping  Hydro- 
dynamic  Loads  Using  Relapa/MODl 

R.K.  House,  M.A.  Langerman,  D.L.  Caraher,  and 
G.A.  Cordes 

Intermountain  Technologies,  Inc.,  Idaho  Falls.  ID. 
ASME  Paper  No.  83-NE-18 

Key  Words:  Piping  systems.  Valves;  Shock  response.  Com¬ 
puter  programs 

This  paper  illustrates  the  use  of  the  Relapa/MODl  thermal- 
hydraulic  code  for  calculating  the  fluid  response  in  valve 
discharge  piping.  Emphasis  is  placed  on  calculation  of  hydro¬ 
dynamic  forcing  functions. 


83-2485 

A  Numerical  Approach  for  Flow -Induced  Vibration 
of  Pipe  Structures 

E  C.  Ting  and  A.  Hosseinipour 
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School  of  Civil  Engrg.,  Purdue  Univ.,  West  Lafayette, 
IN  47907,  J.  Sound  Vib.,  88  (3),  pp  289-298  (June  8, 
1983)  6  figs,  14  refs 

Key  Words:  Piping  systems,  Fluid-induced  excitation,  Numer¬ 
ical  methods,  Transient  response 

A  structural  impedance  approach  is  extended  for  the  dynam¬ 
ic  analysis  of  pipe  structures  oonveying  fluid  flow.  The 
method  is  efficient  in  computation  and  convenient  for 
studying  transient  responses.  Thus,  it  is  possible  to  study 
the  transition  from  a  stable  condition  to  an  unstable  condi¬ 
tion  of  the  pipe  structure  as  the  flow  speed  increases.  The 
structure  may  alto  exhibit  different  modes  of  instability. 
The  present  approach  predicts  the  mode  without  prior 
assumption.  Numerical  examples  are  given  for  a  hanging 
cantilever  and  a  simply  supported  pipe.  The  critical  speed 
associated  with  the  dynamic  stability  is  calculated  and 
compared  with  available  analytical  and  experimental  results. 


83-2486 

DOE/ANL/HTRI  Heat-Exdunger-Tube  Vibration  Da¬ 
ta  Batik 

H.  Halle,  J.M.  Chenoweth,  and  M.W.  Wambsganss 
Argonne  Natl  Lab.,  Argonne,  IL,  Rept.  No.  ANL- 
CT-8Q-3-Add.3,  49  pp  Uan  1983) 

DE83008726 

Key  Words:  Heat  exchangers.  Tube  arrays.  Fluid-induced 
excitation.  Data  processing 

The  heat  exchanger  tube  vibration  data  bank  was  established 
to  accumulate  comprehensive  case  histories  on  heat  exchang¬ 
ers  that  have  experienced  tube  vibration  problems  and  on 
units  that  have  been  trouble  free,  and  to  render  this  informa¬ 
tion  available  for  evaluation,  improvement,  and  development 
of  v  brat  ion  prediction  methods  and  design  guideline*.  Nine 
new  case  histories  are  presented. 


83-2487 

Corrdatioa  of  Support  I  as  pact  Force  ad  Fretting- 
Wear  for  a  Heat  Eiduapr  Tabe 

P  L  Ko  and  H.  Batista 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River,  Ontario, 
Canada,  ASME  Paper  No,  83-PVP-62 

Key  Words:  Tub*  arrays.  Heat  exchangers,  Wear,  Fretting 
corrosion.  Supports 


The  correlation  between  the  experimental  wear  results  and 
different  force  functions  is  shown.  A  computer  code  for 
calculating  tube/tube  support  dynamic  interaction  it  used 
in  conjunction  with  the  correlation  curve  to  predict  tube 
wear  rates  that  are  then  compared  to  those  measured.  A  brief 
review  of  wear  mechanisms  observed  by  others  is  included 
to  provide  a  background  for  the  development  of  the  force 
function. 


83-2488 

Instability  Mechankms  and  Stability  Criteria  of  a 
Croup  of  Circular  Cylinders  Subjected  to  Cross- Flow 
Part  2:  Numerical  Results  and  Discussions 

S.S.  Chen 

Components  Technology  Div.,  Argonne  Natl.  Lab., 
Argonne,  IL  60439,  J.  Vib.  Acoust.  Stress  Rel.  Des.. 
Trans.  ASME,  105  (2),  pp  162-260  (Apr  1983)  9 
figs,  1  table,  25  refs 

Key  Words:  Cylinders,  Tube  arrays,  Fluid-induced  excitetion 

The  fluid-force  coefficients  for  a  row  of  cylinders  and  a 
square  array  are  determined  from  available  experimental 
data  and  critical  flow  velocities  ere  calculated  as  a  function  of 
system  parameters.  Experimental  data  for  critical  flow 
velocities  are  found  to  be  in  good  agreement  with  the  analyti¬ 
cal  results.  It  is  concluded  that  different  stability  criteria  have 
to  be  utilized  in  different  parameter  ranges  because  of  differ¬ 
ent  instability  mechanisms. 


DYNAMIC  ENVIRONMENT 


ACOUSTIC  EXCITATION 

(Also  see  No.  2407) 


83-2489 

0b  tbe  Prediction  of  Import  Noiee,  V:  The  Noiee 
from  Drop  Hammers 

E.J.  Richards,  I.  Carr,  and  M.  Westcott 
Inst,  of  Sound  and  Vib.  Res.,  Univ.  of  Southampton, 
Southampton  S09  5NH,  UK,  J.  Sound  Vib.,  fig.  (3), 
pp  333-367  (June  8,  1983)  27  figs,  3  tables,  12  refs 

Kay  Words:  Noise  prediction.  Impact  noise.  Hammers 

In  earlier  papers  In  this  series,  the  concepts  of  acceleration 
and  ringing  no)**  have  been  studied  In  relation  to  Impact 
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machines,  and  values  of  radiation  efficiency  have  been  ob¬ 
tained  for  the  various  types  of  structural  components.  In 
the  work  reported  in  this  paper  the  predicted  and  measured 
noise  radiation  from  a  drop  hammer,  both  in  full-scale 
and  in  1  /3-scale  model  form,  were  examined. 


83-2490 

Acceleration  Noise  Generated  by  a  Random  Re¬ 
peated  Impact  Process 

L.A  Wood  and  K.P.  Byrne 

Engrg  Dept  ,  General  Motors  -  Holden's  Limited, 
Port  Melbourne,  Victoria  3207,  Australia,  J.  Sound 
Vib  ,  JS  (4),  pp  489-499  (June  22,  1983)  7  figs,  1 
table,  5  refs 

Key  Words:  Noise  generation.  Impact  noise 

Acceleration  noise  levels  generated  by  a  random  repeated 
impact  process  are  predicted  and  compared  with  experimen¬ 
tal  measurements.  The  process  consists  of  a  ball  bouncing 
on  a  randomly  vibrating  surface,  and  it  an  idealized  represen¬ 
tation  of  random  impact  phenomena  which  can  occur  in 
machinery  and  transportation  systems  where  a  rolling  ele¬ 
ment  is  in  intermittent  contact  with  the  rolling  surface.  Pre¬ 
dictions  of  the  magnitudes  of  impacts  and  the  times  between 
them  are  used  in  conjunction  with  established  acoustic 
theory  to  estimate  acceleration  noise  levels  generated  by  the 
impacting  ball. 


83-2491 

Loudness  of  Tone  Complexes  as  a  Function  of  the 
Band-width,  the  Sound  Presaure  Level  and  the  Added 
Broadband  Noise  (Lautstiiike  von  Tonkomplexen  in 
Abhiingjgkeit  von  der  BandbieRe,  vom  Schallpegd 
and  von  zugefugtem  Breitbandrauschen) 

E.  Zwicker  and  V.  Yamada 

Lehrstuhl  f.  Elektroakustik,  Technische  Universitat 
Munchen.  Fed.  Rep.  Germany,  Acustica,  §2.(1),  pp 
26-30  (May  1983)  4  figs,  1  table,  14  refs 
(In  German) 

Key  Words:  Sound  pressure  levels 

The  loudness  level  of  tone  complexes  composed  of  two  or 
eight  tones  in  a  frequency  range  around  1  kHz  1s  measured 
as  a  function  of  the  total  band-width,  the  SPL,  and  the  level 
of  an  added  uniform  masking  noise  by  the  method  of  con¬ 
stant  stimuli.  For  constant  SPL,  the  results  show  constant 
loudness  level  for  band-widths  smaller  than  the  critical  band, 


but  increasing  loudness  level  for  sounds  exceeding  critical 
band-width.  For  large  SPL  and  partial  masking  by  broadband 
noise  the  increment  becomes  smaller. 


83-2492 

A  Mathematical  Model  for  Evaluation  and  Prediction 
of  the  Mean  Energy  Level  of  Traffic  Noise  in  Italian 
Towns 

G.B  Cannelli,  K.  Gluck,  and  S.  Santoboni 
Istituto  di  Acustica  “O.M.  Corbino"  CNR  Via  Cassia 
1216  Roma,  Italia,  Acustica, .53.(1),  pp  31-36  (May 
1983)  5  figs,  1  table,  7  refs 

Key  Words:  Traffic  noise.  Noise  pollution 

A  mathematical  model  for  evaluating  and  predicting  the 
mean  energy  level  of  traffic  noise  was  made  ad  hoc  for 
Italian  towns.  The  reliability  of  the  model  was  tested,  on  the 
basis  of  220  traffic  noise  samples,  by  computing  the  coeffi¬ 
cient  of  correlation  between  predictions  and  measure¬ 
ments.  The  correlation  was  very  good  Ir  ■  0.96). 


83-2493 

Measurements  of  the  Influence  of  Fittings  and  Roof 
Pitch  on  the  Sosuid  Field  in  Panel-Roof  Factories 

M.  Hodgson 

Dept,  of  Architecture,  Univ.  of  Cambridge,  Cam¬ 
bridge.  UK,  Appl.  Acoust.,  _16.  (5),  pp  369-391 
(1983)  14  figs.  12  refs 

Key  Words:  Industrial  facilities.  Noise  generation.  Noise 
reduction.  Hoofs 

Measurements  are  presented  of  the  sound  absorption  of  two 
factory  machines.  Their  third  octave  absorption,  between 
160  Hz  and  5  kHz,  is  in  the  range  0-6  -  2-6mJ.  Measurements 
of  reverberation  time  (RT)  and/or  sound  propagation  (SP) 
in  four  factories  with  panel  roofs,  when  empty  and/or  fitted, 
are  alto  presented.  The  general  characteristics  of  RT  and  SP 
in  such  factories,  and  the  factors  that  influence  them,  are 
discussed. 


83-2494 

The  Application  of  Barriers,  Enclosures  and  Area 
Absorption  to  Wire  Stranding  Operations 

J.F.  Yerges  and  J.G.  Bollinger 


Yerges  Consulting  Engineers,  Box  71,  Waunakee,  Wl 
53597,  Noise  Control  Engrg,,_21  (1),  pp  10-20  (July/ 
Aug  1983)  7  figs,  2  tables,  10  refs 

Key  Words:  Industrial  facilities.  Noise  generation.  Noise 
barriers.  Enclosures 

Wire  rope  mills  are  an  extreme  case  of  a  common  type  of 
industrial  noise  problem.  Large  numbers  of  production 
machines  are  grouped  in  regular  arrays  across  the  plant 
floor,  producing  noise  levels  in  excess  of  100  dBIA).  A 
study  was  undertaken  dealing  with  the  application  of  con¬ 
ventional,  or  traditional,  noise  control  methods  to  wire 
stranding  operations.  These  methods  include  area  absorp¬ 
tion,  partial-height  barriers,  and  partial  and  complete  en¬ 
closures. 


83-2495 

Noise  Characteristics  of  Large  Wind  Turbine  Genera¬ 
tors 

H.H.  Hubbard,  F.W.  Grosveld,  and  K.P.  Shepherd 
The  College  of  William  and  Mary,  Virginia  Associated 
Res.  Campus,  12070  Jefferson  Ave.,  Newport  News, 
VA  23606,  Noise  Control  Engrg  ,  21  (1),  pp  21-29 
(July/Aug  1983)  13  figs,  28  refs 

Key  Words:  Wind  turbines.  Noise  generation.  Noise  source 
identification 

The  noise  characteristics  of  three  representative  large  wind 
turbine  generators  is  summarized.  The  main  noise  sources 
are  identified  along  with  state  of  the  art  noise  prediction 
methods. 


83-2496 

Reduction  of  Noiae  Generated  by  Foundry  Machine¬ 
ry  (Gefauachentwicklung  an  F ortnmasch  inen  in 
Gieaaereien  witfcaam  mindem) 

U.  Eckert  and  H.  Hulshorst 

Staatliches  Gewerbeaufsichtsamt  f.  den  Regierungs- 
bezirk  Detmold.  Maschinenmarkt.  88  (82).  pp  1669- 
1672  (1982)  10  figs,  3  refs 
(In  German) 

Key  Words;  Noise  reduction.  Machinery  noise.  Pneumatic 
equipment 

Noise  reduction  procedures  in  sand  mold  producing  ma¬ 
chinery  are  discussed  They  consist  mainly  in  modification 


of  sand  compacting  methods.  Instead  of  moving  the  molding 
box  in  order  to  start  the  motion  of  the  mold  and  the  sand 
during  precompaction,  using  the  new  procedure  the  sand  is 
moved  at  high  velocities  over  the  stationary  mold.  Several 
machines  are  described  which  vary  mainly  in  how  the  sand 
is  accelerated  and  the  way  the  accelerating  air  is  removed. 


83-2497 

Generation  and  Control  of  Noise  in  Water  Supply 
Installations:  Part  1:  Fundamental  Aspects 

H.F.  Fuchs 

Fraunhofer-lnstitut  f.  Bauphysik,  7000  Stuttgart  80, 
West  Germany,  Appl.  Acoust.,  16  (5).  pp  325-346 
(1983)  16  figs,  12  refs 

Key  Words:  Hydraulic  systems.  Noise  measurement.  Stan¬ 
dards  and  codes 

This  paper  is  aimed  at  improving  our  understanding  of,  and 
communication  about,  problems  of  noise  in  water  supply 
installations.  A  discussion  of  the  relevant  noise  measuring 
standards.their  usefulness,  applicability  and  shortcomings  is 
presented.  The  importance  of  measuring  waterborne  sound 
emission  is  stressed  and  a  simplified  test  procedure  is  recom¬ 
mended. 


83-2498 

Mechanical  Eigenfrequencies  of  Axiaymmetric  Fluid 
Objects:  Acoustic  Spectroscopy 

D.  Brill,  G.C.  Gaunaurd,  and  H.  Uberall 
David  Taylor  Naval  Ship  Res.  &  Dev.  Ctr.,  Annapolis, 
MD  21402,  Acustica,  53  (1),  pp  11-18  (May  1983) 
2  figs,  1  table,  26  refs 

Key  Words:  Nstursl  frequencies.  Underwater  structures. 
Elastic  waves.  Acoustic  detection 

Echoes  of  acoustic  waves  reflected  from  elastic  targets  carry 
within  them  certain  resonance  features  caused  by  excitation 
of  the  eigenvibrations  of  the  target.  By  means  of  a  suitable 
background  subtraction  it  is  possible  to  isolate  the  target' s 
spectrum  of  resonances.  Extracting  resonance  information 
from  the  echo  allows  the  possibility  of  identifying  the 
target  as  to  its  size,  shape,  and  composition.  This  is  illus¬ 
trated  here  by  studying  the  dependence  of  the  resonance 
spectra  of  fluid  targets  in  vacuo  upon  changes  of  target 
shape. 


SHOCK  EXCITATION 

(Also  see  No.  2483) 


83-2499 

Seismic  Evaluation  of  Electrical  Raceway  Systems 

F.  Elsabee,  S.  Anagnostic,  and  W.  Djordjevic 
URS/John  A.  Blume  &  Assoc.,  Danvers,  MA,  ASME 
Paper  No.  83-PVP-18 

Key  Words:  Electric  raceways,  Seismic  response 

The  behavior  of  raceway  system  components,  as  determined 
by  testing  and  analysis,  is  used  as  the  basis  for  developing 
guidelines  for  modeling  various  types  of  raceway  systems. 
The  modeling  techniques  range  from  simplified  representa¬ 
tions  to  detailed  models.  Procedures  for  evaluating  tha  re¬ 
sponses  of  the  models  are  established. 


83-2500 

Suitability  of  Synthesized  Waveforms  for  Semitic 
Qualification  of  Equipment 

D  O.  Kana  and  D.J.  Pomerening 

Southwest  Res.  Inst.,  San  Antonio,  TX,  ASME 

Paper  No  83  PVP-22 

Key  Words:  Equipment  response.  Seismic  response,  Accelo- 
grams 

A  set  of  parameters  appropriate  for  the  synthesis  of  accelera¬ 
tion  time  histories  is  developed.  The  parameters  are  based 
on  a  study  of  six  typical  earthquake  sccelograms,  and  include 
general  charactaristics  of  the  motion,  a  defintion  of  strong 
ground  motion,  frequency  content,  stationarity,  coherence 
between  orthogonal  components,  and  amplitude  probability 
density. 


83-2501 

The  Spectrum  Decomposition  Method  for  Generation 
of  In-Equipment  Reqsonae  Spectra 

D.T.  Tang 

Westinghouse  Electric  Co.,  Pittsburgh,  PA,  ASME 
Paper  No.  83-PVP-19 

Kay  Words:  Equipment  response.  Seismic  response 

Tha  spectrum  decomposition  method  hat  been  developed 
for  generating  the  In -equipment  response  spectra  for  seismic 


qualification  of  electrical  equipment  assemblies.  The  method 
models  the  floor  spectrum-compatible  waveform  with  a 
collection  of  uniformly  maced  simple  waveforms  such  at 
sinusoids,  sine  beats,  and  decaying  sines. 


83-2502 

Nonlinear  Impulsive  Force  on  an  Accelerating  Con¬ 
tainer 

A.T.  Chwang  and  K.H.  Wang 

Univ.  of  Iowa,  Iowa  City,  IA,  ASME  Paper  No.  83- 

FE-28 

Key  Words:  Hydrodynamic  excitation.  Impact  force 

Chwang's  nonlinear  theory  is  applied  to  calculate  the  impul¬ 
sive  hydrodynamic  presiure  force  on  an  accelerating  rectan¬ 
gular  or  circular  container. 


83-2503 

Lagrangian  Description  of  Transport  Equations  for 
Shock  Wavea  in  Thiee-Disnenaioiiai  Elastic  Solids 

Li  Yong  Chi  and  T.C.T.  Ting 

Appl.  Math,  and  Mechanics.  3  (4).  pp  491-507 

(1982) 

CSTA  531-82.113 

Key  Words:  Shock  wave  propagation 

A  set  of  transport  equations  for  the  growth  or  decay  of  tha 
amplitudes  of  shock  waves  along  an  arbitrary  propagation 
direction  in  three-dimensional  nonlinear  elastic  solids  is 
derived  using  tha  Lagrangian  coordinates-  Tha  transport 
equations  obtained  show  that  tha  time  derivative  of  the 
amplitude  of  a  shock  wave  along  any  propagation  ray  de¬ 
pends  on:  an  unknown  quantity  immediately  behind  tha 
shock  wsva;  tha  two  principal  curvatures  of  the  shock  sur¬ 
face:  tha  gradient  taken  on  tha  shock  surface  of  the  normal 
shock  wave  spaed;  and  tha  inhomogeneous  term. 


83-2504 

The  Dyuasnic  CoBapec  of  •  Cohsmai  Impacting  a 

Rigid  Surface 

J.M.  Housner  and  N.F.  Knight,  Jr. 

NASA  Langley  Res.  Ctr.,  Hampton,  VA,  AIAA  J., 
21  (8).  pp  1187-1195  (Aug  1983)  15  figs,  24  refs 
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Key  Words:  Impact  tests.  Columns,  Crash  research  (air¬ 
craft) 


An  analytical  investigation  is  made  of  the  dynamic  collapse 
of  an  elastic  periodically  supported  column  having  an  at¬ 
tached  mass  at  one  end  and  impacting  a  rigid  surface  at  the 
other  end  with  prescribed  velocity  and  angle  of  incidence. 
The  investigation  is  carried  out  using  a  first-order  approxi¬ 
mate  nonlinear  solution  and  a  nonlinear  finite  element 
solution. 


VIBRATION  EXCITATION 


83-2505 

Method  for  Improving  Incomplete  Modal  Coupling 

R.  Bajan.A.R.  Kukreti,  and  C.C.  Feng 
Systems  Management  Ctr.,  Univ.  of  Southern  Cali¬ 
fornia,  Los  Angeles,  CA.  ASCE  J.  Engrg.  Mech., 
109  (4),  pp  937-948  (Aug  1983)  6  figs,  1  table, 
18  refs 

Key  Words:  Free  vibration,  Natural  frequencies.  Mode 
shapes.  Modal  coupling 

The  free  vibration  of  discrete  undamped  linear  dynamic 
systems  commonly  designed  in  structural  engineering  is 
studied.  A  rational  method  is  presented  for  improving  the 
natural  modes  and  frequencies  computed  by  incomplete 
modal  coupling,  without  increasing  the  order  of  the  resul¬ 
tant  eigenvalue  problem.  Improvement  Is  accomplished 
through  use  of  a  candidate  table  in  an  iterative  process  that 
introduces  significant  modes  into  sequential  modal  analyse! 


83-2506 

Natural  Damped  Frequencies  of  an  Infinitely  Long 
Column  of  Immieeible  Viscous  Liquids 

H.F.  Bauer 

Hochschule  der  Bundeswehr,  Munchen,  Fachbereich 
Luft-  und  Raumfahrtechnik,  Forsch.  Ingenieurwesen, 
49  (4),  pp  117-126(1983)  1 0  figs,  I7refs 

Kay  Words:  Natural  frequencies.  Fluids,  Damping 

The  natural  damped  frequencies  of  an  infinitely  long  column 
consisting  of  one  or  two  immisctile  viscous  liquids  are 
deter  mined.  The  two-dimensional  case:  i.e.,  a  liquid  column 
ex h totting  axial  independence.  Is  treated.  Resulting  analytical 
expressions  for  the  frequency  equations  are  evaluated  numer¬ 
ically. 


83-2507 

Transonic  Time-Response  Analysis  of  3-Degreoof- 
Freedom  Conventional  and  Supercritical  Airfoils 

T.Y.  Yang  and  J.T.  Batina 

Purdue  Univ.,  West  Lafayette,  IN,  J.  Aircraft,  20  (8). 
pp  703-710  (Aug  1983)  17  figs,  2  tables.  16  refs 

Key  Words:  Airfoils.  Flutter,  Aerodynamic  loads 

Aeroeiartic  tkne-reqjonee  analyses  ere  performed  for  two 
conventional  airfoils.  NACA  64A006  and  NACA  64A010. 
and  one  supercritical  airfoil,  MSB  A-3,  in  small-disturbance 
transonic  flow.  Response  results  for  forces  and  displacements 
are  obtained  by  simultaneously  integrating  the  structural 
aquations  of  motion  with  the  unsteedy  aerodynamic  forces 
computed  using  two  transonic  codes:  LTRAN2-NLR  and 
LISTS.  Three-degreet-of-freedom  -  plunge,  pitch,  and  aileron 
pitch  -  are  considered. 


MECHANICAL  PROPERTIES 


DAMPING 

(Also  see  Nos.  2359. 2362.  2371 . 2418) 


83-2506 

The  Effect  of  Journal  MiaaUgumeut  oo  the  Oil-Film 
Force*  Generated  in  a  Squeeze  F8m  Damper 

R.A.  Cookson,  X.H.  Feng,  and  S.S.  Kossa 
School  of  Mech.  Engrg.,  Cranfield  Inst,  of  Tech., 
Bedford  MK43  QAL.  UK.  J.  Engrg.  Power,  Trans. 
ASME,  J05  (3),  pp  560-563  (July  1983)  5  figs.  8 
refs 

Kay  Words:  Squeeze  film  dampers.  Shafts,  Alignment 

In  this  theoretical  study  an  attempt  is  made  to  evaluate 
the  effect  of  misalignment  on  the  magnitude  of  the  oil-film 
forces  produced  in  a  squeeze  film  damper  bearing,  and  a 
computational  procedure  is  established.  It  is  dearly  shown 
that  the  affect  of  misalignment  in  a  two-band,  squeeze  film 
damper  can  lead  to  a  significant  increase  in  the  transmission 
of  unbalance  force  through  the  oil  film. 
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Squeeue  Film  Damper  Technology:  Part  1  -  Predic¬ 
tion  of  Finite  Length  Damper  Perfonmmce 
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J.W.  Lund,  A.J.  Smalley,  J.A.  Tecza,  and  J.F,  Walton 
Univ.  of  Copenhagen,  Denmark,  ASME  Paper  No. 
83-GT-247 

Key  Words.  Dampers,  Squeeze  film  dampers,  Mathematical 
models.  Computer  programs 

This  paper  describes  an  analysis  method  and  boundary  condi¬ 
tions  developed  recently  for  modeling  dampers,  and  in 
particular,  covers  the  treatment  of  finite  length,  feed  and 
drain  holes,  and  fluid  inertia  effects,  the  latter  having  been 
shown  recently  to  be  of  great  importance  in  predicting 
rotor  system  behavior.  A  computer  program  that  solves  the 
Reynolds  equation  for  the  above  conditions  is  described 
and  sample  calculation  results  presented. 


83-2510 

Squeeze-Film  Damper  Technology:  Part  2  -  Experi¬ 
mental  Verification  Uring  a  Controlled -Orbit  Teat 

J.A.  Tecza,  J.C  Giordano,  E.S.  Zorzi,  and  S.K. 
Drake 

Mechanical  Technology,  Inc.,  Latham,  NY,  ASME 
Paper  No.  83-GT-248 

Key  Words:  Dampers,  Squeeze  film  dampers.  Experimental 
test  data 

A  series  of  damper  tests  are  described  in  which  e  controlled- 
orbit  rig  is  used  to  explore  squeeze-film  damper  behavior 
for  representative  gas  turbine  damper  geometries  and  to 
verify  and  calibrate  the  damper  analysis  program. 


83-2511 

Damping  Estimation  Method  firing  the  Spectral 
Analyrie  Technique  Baaed  on  the  Aato-Regreaerie 
Model  Fitting 

K.  Suzuki  and  A.  Nakashima 
Tokyo  Metropolitan  Univ.,  2-1-1,  Fukazawa,  Seta- 
gaya-ku,  Tokyo,  Japan,  Bull.  JSME,  (215),  pp 
832-838  (May  1983)  1 1  figs,  5  tables,  14  refs 

Key  Words:  Damping  coefficients.  Spectrum  enetysit.  Ran¬ 
dom  vibration,  ARMA  leu  tor  egres^ve/ moving  average) 
models.  Seismic  ana  lysis.  Ground  vibration 

A  practical  method  which  can  estimate  the  damping  retie 
of  a  structure  subiected  to  random  excitations  It  propoatd. 


This  method  it  bated  on  the  characteristics  of  the  AR  spec¬ 
tral  analysis  technique  by  Akaike.  Using  good  corremon- 
dence  of  the  shape  of  the  frequency  response  function 
around  the  dominant  peaks  in  the  proposed  method  to  that 
in  the  linear  structural  theory,  estimation  of  the  clamping 
ratio  to  the  fundamental  vibration  modes  can  be  satisfac¬ 
torily  carried  out  using  the  curve-fitting  technique. 


83-2512 

Fundamental  Investigation  of  an  Oil  Damper.  2nd 
Report:  Analysis  Based  on  the  Unsteady  Flow 
Assumption 

H.  Sekiguchi  and  T.  Asami 

Himeji  Inst,  of  Tech.,  2167,  Shosha,  Himeji,  Hyogo, 
671-22.  Japan.  Bull.  JSME,  26  (215),  pp  856-863 
(May  1983)  12  figs.  12  refs 

Key  Words:  Dampers,  Oil  dampers 

This  paper  desis  with  the  dynamic  characteristics  of  an  oil 
damper  whose  piston  is  vibrating  axially  in  a  viscous  fluid 
in  a  fixed  circular  cylinder.  Assuming  a  one-dimensional 
flow  past  the  annular  cross-sectional  clearance  between  the 
piston  and  the  cylinder,  a  drag  force  acting  on  the  piston  is 
evaluated.  Analytical  results  are  compared  with  experimental 
observations. 


83-2513 

Lieeer  Force  Coefficients  for  Squeeze-Film  Dampen 

A.Z.  Szeri,  A.A.  Raimondi,  and  A.  Giron-Duarte 
Univ.  of  Pittsburgh,  Pittsburgh,  PA  15261,  J.  Lubric. 
Tech.,  Trans.  ASME,  J05  (3),  pp  326-334  (July 
1983)  8  figs,  14  rets 

Key  Words:  Dampers,  Squeeze-film  dampers 

A  simplified  analysis  of  viscous  squeeze-film  damper  be¬ 
havior  is  pr earned.  It  makes  ua  of  the  notation  of  averaged 
inertia  and  calculates  linear  velocity  and  inertia  coefficients. 
Thaa  coefficients  are  drown  to  be  accurate  at  practical 
values  of  the  length /diameter  ratio  and  the  gap  Reynolds 
number  of  the  viscous  damper. 


83-3514 

The  Control  of  Engine  Vibration  Uring  Sqneene  FBm 
Dampen 

R.  Holmes 
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Univ.  of  Sussex,  School  of  Engrg.  and  Appl.  Sciences, 
Palmer,  Brighton,  Sussex  BN1  9QT,  UK,  J.  Engrg. 
Power,  Trans.  ASME,  105  (3),  pp  525-529  (July 
1983)  8  figs,  10  refs 

Key  Words:  Dampers,  Squeeze  film  dampers,  Engine  vibra¬ 
tion,  Vibration  control 

This  paper  describes  the  following  roles  of  a  squeeze-film 
damper  when  used  in  gas  turbine  applications  as  a  means  of 
reducing  vibration  and  transmitted  force  due  to  unbalance: 
as  an  element  in  parallel  with  a  soft  spring  in  a  vibration 
isolator;  and  as  an  element  in  series  with  the  stiffness  of  the 
engine  pedestal.  The  effects  of  cavitation  on  performance  are 
elucidated,  and  the  dangers  of  jump  phenomena  and  sub- 
synchronous  response  are  discussed.  Experimental  work  it 
described  in  which  both  roles  of  the  squeeze-film  damper 
are  investigated  and  the  results  are  compared  with  theoreti¬ 
cal  predictions. 


83-2515 

A  Nonparametric  Method  of  Identification  of  Vibra¬ 
tion  Damping  in  Nonlinear  Dynamic  System* 

M.  Kulisiewicz 

Technical  Univ.  of  Wroclaw,  Inst,  of  Material  Science 
and  Technical  Mechanics,  Wroclaw,  Poland,  Inti.  J. 
Solids  Struc.,  J9  (7).  pp  601-609  (1983)  7  figs,  2 
tables.  9  refs 

Key  Words:  Vibration  damping.  Coulomb  friction.  Visco¬ 
elastic  damping 

An  original  method  for  identifying  nonlinear  dynamic  sys¬ 
tem  damping  characteristics  is  presented.  The  method  sug¬ 
gested  allows  one  to  precisely  estimate  both  the  magnitude 
of  Coulomb  friction  and  viscoelastic  damping.  Examples  of 
the  practical  application  of  the  method  to  mechanics  are 
presented. 


83-2516 

Operators  aid  Fractional  Derivatives  for  Viscoelss- 
tir  Constitutive  Equations 

L.  Rogers 

Flight  Dynamics  Lab.,  AFWAL/FIBA,  Wright-Patter- 
son  AFB,  OH  45433,  J.  Rheology,  27  (4).  pp  351- 
372(1983)  7  figs,  22  refs 

Kay  Words:  Damping,  Constitutive  aquations.  Viscoelastic 
damping 


The  operator  form  of  the  constitutive  equation  containing 
fractional  derivatives  leads  to  an  expression  for  the  complex 
modulus  which  is  a  ratio  of  polynomials  of  fractional  order  in 
reduced  frequency.  A  ratio  of  factored  polynomials  is  devel¬ 
oped  by  use  of  Bode  diagrams;  another  related  form  arises 
from  the  generalized  fractional  Maxwell  model.  Bode  dia¬ 
grams  are  used  to  determine  parameter  values.  Interconver¬ 
sion  to  other  mechanical  properties  is  outlined.  The  results 
potentially  form  the  basis  of  a  new  theory. 


83-2517 

Experience  with  Nonunifonm  Damping  in  the  Seismic 
Analysis  of  Nuclear  Plant  Components 

B.V.  Winkel  and  L.J.  Julyk 

Westinghouse  Co.,  Richland,  WA,  ASME  Paper  No. 
83-PVP-47 

Key  Words:  Damping,  Seismic  analysis.  Beams,  Pipes  (tubes). 
Nuclear  reactor  components 

Various  methods  of  accounting  for  nonuniform  damping  in 
a  structural  model  are  reviewed  and  evaluated.  The  methods 
are  compared  by  solving  a  beam/pipe  model  subjected  to 
a  typical  seismic  ground  motion. 


83-2518 

Application  of  Nonconstant  Modal  Damping  Ratio 
for  Response  Spectrum  Method  of  Analysis 

M.Y.  Wu  and  E.O.  Swain 

General  Electric  Co.,  San  Jose,  CA,  ASME  Paper 
No.  83-PVP-25 

Key  Words:  Modal  damping.  Spectrum  analysis 

The  application  of  nonconstant  modal  damping  for  response 
spectrum  analysis  from  the  predefined  damping  response 
spectra  are  developed  and  evaluated.  The  method  of  selecting 
the  spectral  acceleration  according  to  the  nonconstant  modal 
damping  not  only  provides  better  answers  for  the  response 
spectrum  method  of  analysis,  but  may  well  save  hardware 
changes  in  the  future. 


FATIGUE 

(Also  tee  Nos.  2443, 2444, 2487) 

83-2519 

Thermal  Fatigue  Properties  and  Faflure  Character¬ 
istics  of  Materials  for  Prechamber  Nossie  hi  Combus¬ 
tion  Gas 


Wang  Mo  Ning,  et  al 

J.  China  Railway  Soc.,.4  (3),  pp  76-85  (1982) 

CSTA  625.1-82.41 

Key  Words:  Fatigue  life.  Nozzles,  Diesel  engines 

Selection  of  materials  and  investigation  of  the  failure  mecha¬ 
nism  of  prechamber  nozzles  for  high  speed  diesel  engines  is 
studied.  Thermal  fatigue  tests  for  eight  alloys  in  combustion 
gas  are  carried  out,  results  showing  that  nickel-base  f  in^grain 
GH1 28  alloy  has  the  highest  thermal  fatigue  property. 


ELASTICITY  AND  PLASTICITY 


83-2520 

The  Study  of  Dynamic  Fracture  Propagation  Using 
a  Special  Finite  Element  Technique 

K.W.  Chan  and  F  T  C.  Loo 

Mech  and  Indus  Engrg.  Dept  ,  Clarkson  College  of 
Tech.,  Potsdam,  NY  13676,  J.  Vib.  Acoust.  Stress 
Rel  Des.,  Trans  ASME,  J0§.  (2),  pp  232-236  (Apr 
1983)  9  figs,  15  refs 

Key  Words:  Finite  element  technique.  Crack  propagati< 

An  efficient  finite  element  method  has  been  developed  for 
the  computation  of  tim^dapandant  stress  intensity  factors 
for  cracks  of  Mode  l  deformation  in  finite  bodies.  Quarter 
point  elements  are  used  near  the  crack  tip  to  approximate 
the  theoretical  singularity.  Problems  considered  are:  the 
stationary  crack  subjected  to  transient  loading  conditions 
and  the  rapidly  propagating  crack.  Advantages  of  this  method 
with  regard  to  accuracy  and  savings  in  computational  costs 
are  discussed. 


WAVE  PROPAGATION 

(Also  see  No.  2388) 


83-2521 

The  Appa resit  Atte— atkn  of  a  Scattering  Mediant 

P.G.  Richards  and  W.  Menke 
School  of  Oceanography,  Oregon  State  Univ.,  Corval¬ 
lis,  OR,  Bull.  Seismol.  Soc.  Amer.  73  (4),  pp  1005- 
1021  (Aug  1983)  21  figs,  24  refs 

Kay  Words:  Wave  propagation,  Seismic  waves.  Wave  attenu¬ 
ation,  Wave  diffraction 


Results  of  numerical  experiments  which  bring  out  the  low- 
pass  characteristics  of  e  purely  elastic  medium  with  e  hetero¬ 
geneous  velocity  structure  ere  reported.  Although  the  typical 
fluctuation  it  spatially  confined  within  lest  than  a  wave¬ 
length,  waves  propagating  over  a  sufficiently  long  path  suffer 
major  cumulative  effects.  The  removal  of  high  frequencies 
during  trananistion  by  a  frequency-independent  apparent 
Q  are  summarized.  Some  diagnostics  thet  might  help  to 
distinguish  the  pretence  of  velocity  fluctuations  and  resultant 
scattering  from  the  presence  of  anelssticity  and  true  dissipa¬ 
tion  are  proposed. 


83-2522 

Deterministic  Methods  of  Srismir  Source  Identifica¬ 
tion 

C  B.  Archambeau 

Cooperative  Inst,  for  Res.  in  Environmental  Science. 
Boulder.  CO,  Rept.  No.  AFOSR-TR-83-0275,  183 
pp  (Feb  1983) 

AD  A  127  477 

Key  Words:  Seismic  waves.  Wave  attenuation.  Signature 
analysis 

This  report  emphasizes  results  from  completed  research  in 
seismic  wave  attenuetion.  Current  signal  analysis  methods 
using  a  variety  of  seismic  time  series  data  are  also  described 
and  illustrated. 


EXPERIMENTATION 


MEASUREMENT  AND  ANALYSIS 


83-2523 

Contact  Pattern  Meaaa  reman t  by  Means  of  Ultra¬ 
sonic  Wares:  Art  of  Present  and  Some  Improvements 
of  Its  Performance 

Y.  Ito  and  S.  Itoh 

Dept,  of  Mech.  Engrg.  for  Production,  Tokyo  Inst, 
of  Tech.,  2-12-1  Ohokayama,  Meguro-ku,  Tokyo,  J. 
Vib.  Acoust.  Stress  Rel.  Des.,  Trans.  ASME, 

(2),  pp  237-241  (Apr  1983)  9  figs,  9  refs 

Kay  Words:  Contact  erasure.  Measurement  techniques. 
Ultrasonic  techniques 
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To  understand  the  contact  characteristics  of  a  Joint  surface, 
it  it  necessary  to  maature  the  contact  pressure.  The  contact 
pre nure  measurement  by  meant  of  ultratonic  waves  (ultra¬ 
sonic  contact  pressure  measurement]  it  an  effective  method 
and  in  this  paper  some  improvements  of  its  performance 
using  a  focus  type  transducer  are  reported. 


83-2524 

Resonators  for  Acceleration  Environments 

T.J.  Lukaszek  and  A.  Ballato 

Dept,  of  Army,  Washington,  DC,  U.S.  Patent  Appl. 

No.  6-477  204,  13  pp  (Mar  21.  1983) 

Key  Words:  Resonators 

An  arrangement  it  disclosed  for  piezoelectric  resonators 
utilizing  linear  and  parallel  tides  or  flats  located  on  the 
periphery  and  opposite  ends  of  the  resonator. 


83-2525 

Modal  Characterization  of  Equipment-Con tauoua 
Structure  Systems 

8.  Nour-Omid.  J.L.  Sackman,  and  A.  Der  Kiureghian 
Dept,  of  Civil  Engrg.,  Univ.  of  California,  Berkeley, 
CA  94720,  J.  Sound  Vib.,  88  (4),  pp  459-472  {June 
22. 1983)  3  figs,  2  tables,  9  refs 

Key  Words:  Modal  analysis.  Equipment  response,  Natural 
frequencies.  Mode  shapes.  Damping  effects,  Mode  super¬ 
position  method 

Dynamic  properties  of  a  combined  linear  system  composed 
of  a  single-degree-of -freedom  equipment  item  attached  to  a 
continuous  system  is  obtained  by  using  the  appropriate 
Rayleigh  quotient  functional.  For  light  equipment,  closed 
form  expressions  are  derived  for  the  approximate  natural 
frequencies,  modal  functions,  and  modal  dampings  of  the 
combined  system  in  terms  of  the  dynamic  properties  of  the 
continuous  system  alone  and  the  equipment  alone. 


83-2526 

Aa  Improvement  as  the  Minimal  Piqliwnwit-to- 
Frequency  Converter 
Hiia  Chih  Shih 


Chinese  J.  Sci.  Instrument, .3  (4),  pp  407-411  (1982) 
CSTA  681-82.78 

Key  Words:  Modal  analysis.  Measuring  instruments 

Analysis  of  a  new  improved  minimal  di*»leesment-to-fre- 
quency  converter  it  presented.  This  converter  is  based  on 
application  of  the  emitter  coupled  timing  multivibrator 
simplifying  the  structure  of  the  variodenter,  the  main  part 
of  the  converter,  thus  decreasing  the  capacitance  and  dimen¬ 
sion  of  the  converter.  This  paper  introduces  the  characteris¬ 
tics  of  a  pressure-to-frequency  converter  and  discusses  how  to 
decrease  the  effect  of  temperature  on  frequency. 


83-2527 

Getting  the  Most  Out  of  Commercial  Modal  Systems 

R.G.  Smiley 

Entek  Scientific  Corp.,  Cincinnati,  OH,  S/V,  Sound 
Vib.,  17.(6),  pp  22-26  (June  1983)  8  figs 

Key  Words:  Modal  analysis.  Rotational  degrees  of  freedom 

This  article  reviews  some  of  the  characteristics  of  canned 
modal  analysis  systems  and  presents  tome  simple  techniques 
that  can  be  used  to  greetly  enhance  the  capabilities  of  (and 
increase  confidence  in)  their  use.  Examples  include  illustra¬ 
tions  of  problems  encountered  due  to  the  lack  of  rotational 
depees-of -freedom  capabilities  and  how  to  avoid  these  prob¬ 
lems;  computation  of  joint  and  boundary  conditions  from 
simple  experimental  data,  including  connection  points  where 
no  data  exists;  a  strategy  for  designing  products  to  make 
them  more  amenable  to  analysis;  and  some  reasons  for  the 
.  difficulties  encountered  in  predictive  analysis. 


83-2528 

Advanced  Analyse  Methods  Improve  Modal  Teat 
Results 

H.  Void  and  R.  Russell 

Structural  Dynamics  Res.  Corp.,  Milford,  OH,  S/V, 
Sound  Vib.,  V7  (3),  pp  3640  (Mar  1983)  12  figs,  2 
tables,  8  refs 

Key  Words:  Modal  analysis.  Modal  extraction  techniques. 
Poly  Reference  method 

Modal  analysis  methods  using  FFT  analyzers  and  frequency 
response  functions  involve  various  curve  fitting  techniques  to 
extract  mode  drapes  and  modal  parameters  from  measured 
data.  The  Poly  Reference  extraction  method  described  In  this 
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article  uses  the  frequency  response  function  data  from  all 
exciter  positions  simultaneously  in  the  parameter  and  shape 
estimation  process.  This  provides  a  best  estimate  of  all  the 
structural  modes  with  a  minimum  of  user  interaction  and 
judgment.  Three  application  examples  illustrate  how  the 
metnod  provides  information  about  repeated  modes  or 
roots  and  extracts  modal  information  from  test  articles 
with  high  modal  density  and  heavily  damped  modes. 


83-2529 

Multiple-Input  Method  Speeds  Space  Shuttle  Testing 

J.  Crowley,  E.  Peterson,  and  R.  Russell 
Structural  Dynamics  Res.  Corp.,  Milford,  OH,  S/V, 
Sound  Vib..  17  (6),  pp  14-20  (June  1983)  12  figs, 
4  refs 

Key  Words:  Modal  analysis.  Frequency  response  function. 
Space  shuttles.  Spacecraft 

New  data  analysis  methods  have  improved  the  ability  to 
extract  modal  information  (natural  frequency,  mode  shapes 
and  modal  parameters)  from  measured  frequency  response 
functions.  Accuracy  of  results  is  still  limited,  however,  by 
the  basic  measurement  process.  Calibration,  signal  analysis 
limitations,  and  basic  assumptions  of  structural  behavior 
(e.g.,  linearity,  reciprocity  and  stationarity)  combine  to 
make  modal  analysis  using  frequency  response  methods 
very  much  an  art.  A  new  multi-point  random  excitation 
method  holds  promise  for  greatly  improving  the  consistency 
and  accuracy  of  measured  frequency  response  functions.  It 
can  assure  that  basic  assumptions  on  structural  behavior  are 
met  and  significantly  reduce  data  acquisition  time  for  testing 
complicated  structures. 


83-2530 

Multi-Level  Substructure!  Analysis  in  Modal  Synthe¬ 
sis  -  Two  Improved  Substructure!  Assembling  Tech¬ 
niques 

Liu  Guo  Guang.  et  al 

Acta  Aeron.  et  Astron.  Sinica,,3>(4),  pp  28-35  (1982) 
CSTA  629.1-82.38 

Key  Words:  Substructuring  methods.  Model  synthesis 

Most  of  the  preyelent  model  synthesis  methods  are  referred 
to  at  single-level  synthesis.  Their  application  to  dynamic 
analysis  of  large  complex  structures  may  be  eonflned  by 
computer  capacity.  Two  improved  substructure!  assembling 
techniques,  multi-level  synthesis  and  successive  synthesis,  ere 
presented  in  order  to  raise  computation  efficiency  end  to  be 


available  for  calculation  of  large  structures  on  a  computer 
with  small  interior  capacity. 


DYNAMIC  TESTS 


83-2531 

Vibration  Table  Shakes  Flaws  from  Equipment 

W.E.  Fisher  and  J.B.  Gambill 

U.S.  Army  Construction  Engrg.  Res.  Lab.,  Indus. 
Res.  and  Dev.,  25_(8),  pp  98-101  (Aug  1983)  4  figs 

Key  Words:  Test  facilities.  Shock  tests.  Vibration  tests 

A  biaxial  shock  testing  machine  is  described.  It  is  capable  of 
testing  equipment,  structures  or  models  weighing  as  much 
as  12,000  lb  for  resistance  to  shock  at  frequencies  from  0  to 
200  Hz. 


83-2532 

Calibration  of  Measurement  Channel*  for  Structural 
Dynamics  Testing 

D.  Corelli  and  R.  Zimmerman 

Hewlett-Packard  Co..  Dayton,  OH,  S/V,  Sound  Vib., 

J2  (3),  pp  28-32  (Mar  1983)  5  figs,  1  table 

Key  Words:  Calibrating.  Test  equipment  and  instrumenta¬ 
tion,  Modal  tasts 

It  it  a  common  conception  that  measurements  of  structural 
dynamics  will  be  accurate  only,  at  best,  to  within  10%  of 
the  true  value.  This  is  often  the  case,  but  only  if  no  special 
efforts  are  made  to  obtain  greater  accuracy.  This  article 
describes  tome  calibration  methods  that  can  be  implemented 
with  minimal  invest  intents  in  special  equipment.  They  are 
simple  and  quick  enough  that  any  test  engineer  or  technician 
can  perform  them  as  part  of  a  routine  test  setup. 


DIAGNOSTICS 


83-2533 

Self -Excited  Vibretiou  of  Statically  Unloaded  Pads  in 
Tiltmg-f ad  journal  Bearmga 

M.L. Adams  and  S.  Pay8ndeb 

Case  Western  Reserve  Univ.,  Cleveland,  OH  44106, 


J.  Lubric.  Tech.,  Trans.  ASME,  105  (3) .  pp  377-384 
(July  1983)  9  figs,  2  tables,  7  refs 

Key  Words:  Diagnostic  techniques.  Bearings,  Journal  bear¬ 
ings,  Tilting  pad  bearings.  Self-excited  vibrations,  Subsyn- 
chronous  vibration 

A  time-transient  nonlinear  dynamic  analysis  it  presented  to 
study  the  motion  of  statically  unloaded  journal-bearing 
tilting  pads.  The  major  finding  is  that  unloaded  pads  can 
exhibit  a  strong  sub-synchronous  self-excited  vibration.  The 
frequency  of  this  periodic  motion  is  somewhat  below  half 
the  rotational  speed  and  bears  a  close  relationship  to  self- 
excited  oil-whip  vibration  of  rotors  on  lightly  loaded  non¬ 
tilting  pad  journal  bearings.  The  identification  of  this  type 
of  self-excited  pad  vibration  has  practical  significance  to  the 
solution  of  problems  in  applications  involving  damage  to 
unloaded  pads.  A  comprehensive  parametric  stud"  is  pre¬ 
sented  and  shows  which  tilting-pad  journal  bearing  param¬ 
eters  are  significant  to  self-excited  pad  vibration  and  its 
elimination. 


83-2534 

Estimating  the  Severity  of  Shaft  Vibrations  within 
Fluid  Film  Journal  Bearings 

J.D.  McHugh 

General  Electric  Co.,  Schenectady.  NY  12345,  J. 
Lubric.  Tech.,  Trans.  ASME,  J05  (3),  pp  306-312 
(July  1983)  7  figs.  8  refs 

Key  Words:  Shafts,  Fluid-film  bearings.  Vibration  measure¬ 
ment,  Amplitude  analysis.  Diagnostic  techniques 

Proximity  probes  are  being  widely  used  in  turbomach inery 
to  measure  the  amplitude  of  Shaft  vibrations  within  fluid 
film  bearings.  There  has  been,  however,  little  information 
available  for  judging  the  degree  of  severity  of  such  vibrations. 
The  present  paper  provides  an  analysis  which  correlates 
shaft  vibration  amplitude  with  some  basic  bearing  param¬ 
eters  -  allowable  dynamic  load  on  the  bearing,  its  size,  geom¬ 
etry,  and  operating  conditions  Curvet  are  provided  for 
several  bearing  geometries  which  can  be  used  for  a  rational 
estimate  of  allowable  diaft  vibration  levels 


Failure  Analysis  Assoc.,  Palo  Alto,  CA,  ASME  Paper 
No.  83-PVP-33 

Key  Words:  Failure  analysis 

The  paper  lists  and  discusses  the  major  items  that  may  be 
included  in  a  failure  analysis  investigation  and  that  should 
form  part  of  a  failure  analysis  methodology. 


83-2536 

Failure  Analysis  of  the  World's  Largest  Grinding  Mill 

V.  Svalbonas 

Koppers  Co.,  Inc.,  York,  PA,  ASME  Paper  No.  83- 
PVP-37 

Key  Words:  Grinding  machinery.  Failure  analysis.  Crack 
propagation 

The  failure  analysis  of  three  of  the  world's  largest  grinding 
mills  is  documented,  from  initial  fabrication  through  shell 
redesign  and  subsequent  replacement.  The  structures  were 
replaced  because  of  premature  cracking  in  the  welds  between 
cylindrical  and  conical  sections 


83-2537 

Steam-Turbine  Generators  -  On-Line  Monitoring  and 
Availability 

R.L.  Bannister,  J.C.  Bellows,  and  R.L.  Osborne 
Westinghouse  Electric  Corp.,  Orlando,  FL,  Mech. 
Engrg.,  105  (7),  pp  55-59  (July  1983)  4  figs,  4  refs 

Key  Words:  Diagnostic  techniques.  Monitoring  techniques. 
Power  plants  (facilities).  Computer-aided  techniques 

Raising  the  availability  of  power  plants  by  means  of  on-line 
monitoring  and  diagnostics  is  discussed.  Characteristics  to  be 
monitored  include  rotor  thermal  cycles  and  cracks,  water 
induction,  steam  purity,  generation  coolant  temperature, 
abnormal  arc,  vibration  and  acoustic  emission. 


BALANCING 

(Also  see  No.  2567) 


83-2538 

Changes  of  Ike  Vibrations  of  a  Flexible  Rotor  due  to 
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83-2535 

Failure  Aaalyas  Methodology 

J.N.  Robinson  and  D.O.  Cox 


a  Change  of  the  Bearings  (Die  Anderun^der  Schwin- 
gungen  ernes  elastischen  Rotors  be  ini  Ubergang  auf 
andere  Lager) 

M.  Muller 

Holegrabestrasse  589a,  Ch  5426  Lengnau,  Switzer¬ 
land,  Ing.  Arch. ,52(3),  pp  165-171  (1983)  6  figs,  5 
refs 

(In  German) 

Kay  Words:  Balancing  techniques.  Bearings,  Rotors,  Flexible 
rotors 

The  dynamic  characteristics  of  bearings  in  balancing  ma¬ 
chines  often  differ  from  those  of  service  bearings  of  a  rotor, 
so  that  the  vibration  of  a  rotor  in  a  balancing  machine  differs 
from  that  in  service.  A  method  for  the  calculation  of  the 
vibration  of  a  rotor  mounted  in  service  bearings  from  its 
vibration  behavior  in  balancing  machine  is  presented.  The 
imbalance  of  the  rotor  does  not  need  to  be  known:  the  vibra¬ 
tions  are  simply  measured  at  the  bearings  of  the  balancing 
machine. 


MONITORING 


83-2539 

Monitoring  Mechanical  Vibrations  Using  a  Histogram 
Recorder 

J.R  Schnittger 

Royal  Inst,  of  Tech.  (KTH),  Dept  of  Machine  Ele¬ 
ments.  Brinellvagen  68,  S-10044  Stockholm,  Sweden, 
Iml.  J.  Fatioue.  5  (3).  pp  145-153  (July  1983)  16 
figs,  2  tables.  1  ref 

Kay  Words:  Monitoring  techniques.  Rotors,  Random  vibra¬ 
tion,  Fatigua  lifa 

The  problem  of  fatigue  failures  originating  from  random 
vibrations  in  machine  tools  and  process  machinery  calls  for 
new  methods  of  monitoring  these  machines  before  demands 
of  higher  productivity  and  increased  performance  can  be 
mat.  A  laboratory  modal  of  a  simple  rotor  system  has  bean 
built  to  study  different  ways  in  which  normal  and  abnormal 
conditions  of  random  vibrations  may  be  established.  A 
Datamyta  htstopem  recorder  was  used  to  collect,  digitize 
and  store  the  results  from  the  rotor  whan  subject  to  differ¬ 
ent  degrees  of  imbalance.  It  was  found  that  the  real-time 
rainflow  and  time-et-level  and  level  crowing  programs 
could  be  usad  to  indicate  abnormal  vibrations  arising  from 
a  0.1*  change  in  rotor  mils  imbalance. 


83-2540 

Results  of  Piping  Vibration  Monitoring  at  a  Boiling 
Water  Reactor  Power  Plant 

D.E.  Olson  and  J.L.Smetters 

Sargent  &  Lundy  Engineers.  Chicago,  IL,  ASME 

Paper  No.  83-PVP-41 

Key  Words:  Monitoring  techniques.  Piping  systems.  Nuclear 
reactor  components.  Boiling  water  reactors 

Outlined  is  a  visual  monitoring  procedure  for  qualifying 
piping  steady-state  vibrations  and  to  demonstrate  its  usa¬ 
bility  as  determined  through  its  implementation  during  the 
testing  of  a  BWR  nuclear  power  plant.  The  procedure  is 
designed  to  meet  the  requirements  of  the  governing  codes 
and  regulations.  The  methods  given  in  a  recently  published 
piping  vibration  standard  (OM3)  are  compared  to  the  meth¬ 
ods  used  in  the  subject  procedure. 


ANALYSIS  AND  DESIGN 


ANALYTICAL  METHODS 

83-2541 

Negative  Mean  Stresses  -  a  Source  of  Calculation 
Errors  (Negative  Mjttdspannuugen  -  cine  Quelle  fur 
F  ehlreehnungen) 

I.  Richter 

Motoren-  und  Turbinen-Union  Friedrichshafen  GmbH 
Friedrichshafen,  Konstruktion,  3§.  (7),  pp  269-271 
(July  1983)  2  figs,  8  refs 
(In  German) 

Key  Words:  Periodic  excitation 

A  number  of  formulas  are  given  in  literature  for  the  calcu¬ 
lation  of  negative  mean  stresses  during  synchronous  sinu¬ 
soidal  excitation.  The  investigation  shows  that  with  the 
appearance  of  negative  mean  stresses  the  equations  become 
partially  insoluble  end  sometimes  even  produce  erroneous 
results.  In  addition.  It  it  shown  that  the  ambiguity  arises 
when  during  negative  mean  stresses  the  loading  is  to  be  re¬ 
garded  at  synchronous. 


83-2542 

Frequency  R espouses  to  MkhoJue  Output  Dsetur- 
bauces  Caused  by  Parameter  Variations  and  Noise 


J.M.  Edmunds 

Univ.  of  Manchester  Inst,  of  Science  and  Tech.,  Man¬ 
chester  M60  1QD,  UK,  Inti.  J.  Control,  38  (1),  pp 
47-60(1983)  16  figs,  5  refs  ' 

Key  Words:  Control  systems,  Frequency  response 

A  combination  of  feedforward  and  feedback  control  leads 
to  a  problem  of  deciding  what  to  do  with  each.  The  funda¬ 
mental  differences  between  these  types  of  control  show  up 
when  there  are  unknown  disturbances  or  unknown  parameter 
variations  in  the  system.  It  it  knowledge  of  the  expected 
sizes  of  these  variations  which  should  influence  how  the 
feedforward  and  feedback  should  be  combined.  The  paper 
indicates  some  of  the  implications  of  these  relationships 
in  terms  of  bandwidth*.  Frequency  responses  which  should 
optimize  the  disturbance  rejection  are  found.  These  optimal 
results  are  compared  with  those  from  Bode's  and  Horowitz's 
ideal  frequency  characteristics,  and  with  the  results  expected 
from  minimizing  the  integral  of  error-squared  on  the  time 
responses. 


83-2543 

Feedback  Placement  of  Eigenvalues  for  a  Hilbert 
Space  Oscillator 

R.M.  Reid 

Dept,  of  Mathematical  and  Computer  Sciences, 
Michigan  Technological  Univ.,  Houghton,  Ml  49931, 
Inti  J.  Control,  _2§.  (1).  PP  237-244  (1983)  15  refs 

Key  Words:  Eigenvalue  problems.  Control  systems 

The  effect  of  a  compact  linear  feedback  control  on  the 
eigenvalues  of  a  Hilbert  mace  oscillator  is  considered.  It  it 
shown  that  the  kth  eigenvalue  can  be  perturbed  a  distance 
CK  only  if  a  sequence  it  aummable.  Conditions  art  also 
derived  under  which  a  sequence  of  complex  numbers  can  be 
obtained  at  eigenvalues  using  such  a  feedback  control.  The 
analysis  gives  an  explicit  form  for  the  control  in  terms  of 
the  desired  eigenvalues.  A  simple  application  to  the  stabiliza¬ 
tion  problem  for  water  waves  in  a  finite  tank  is  given. 


83-2544 

RetfM*  of  Multiple  Coupled  Dynamic  System* 

L.J.  Maga  and  G.  Maidanik 

David  Taylor  Naval  Ship  Res.  and  Dev.  Ctr.,  Beth- 
eada,  MD  20084,  J.  Sound  Vib.,  £§  (4),  pp  473-488 
(June  22, 1983)  8  figs,  1 3  refs 


Key  Words:  Coupled  systems.  Dynamic  systems 

Analytical  procedures  are  developed  to  investigate  the  nature 
of  the  response  of  multiple  coupled  dynamic  systems.  The 
dynamic  systems  are  one-dimensional  and  are  coupled  at 
junctions.  The  spatial  extents  of  the  dynamic  systems  are 
determined  by  these  junctions:  a  dynamic  system  terminates 
at  these  junctions.  The  junctions  are  characterized  by  assign¬ 
ing  reflection  and  transmission  coefficients  at  the  terminal 
positions  of  the  dynamic  systems.  In  addition,  a  dynamic 
system  is  characterized  by  a  single  propagation  wavenumber. 


83-2545 

The  Responses  of  Two-Degree-of-Freedosn  Systems 
with  Quadratic  Nonlinearities  to  a  Parametric  Excita¬ 
tion 

A.H.  Nayfeh 

Dept,  of  Engrg.  Science  and  Mechanics,  Virginia 
Polytechnic  Inst,  and  State  Univ.,  Blacksburg,  VA 
24061,  J.  Sound  Vib.,  8§  (4),  pp  547-557  (June  22, 
1983)  6  figs,  7  refs 

Key  Words:  Parametric  response.  Two  degree  of  freedom  sys¬ 
tems.  Harmonic  excitation,  Plates,  Flutter 

The  method  of  multiple  scales  is  used  to  analyze  the  response 
of  two-d agree -ol-freedom  systems  with  quadratic  nonlinear¬ 
ities  to  a  parametric  harmonic  excitation  having  the  fre¬ 
quency  fl  Four  ordinary  differential  equations  are  derived 
to  describe  the  modulation  of  the  amplitudes  and  the  phases. 


83-2546 

Using  the  Variable  Transformation  in  the  Simplified 
Motion  Equation  of  a  Prismatic  Shaft 

M.  Dohnal 

Res.  Inst.  SIGMA,  Olomouc,  Czechoslovakia,  Stroj- 
nicky  tasopis,  34  (3),  pp  325-335  (1983)  2  figs,  5 
refs 

(In  Czech) 

Key  Words:  Shafts,  Prismatic  bodies.  Equations  of  motion 

The  complete  exact  solutions  of  the  homogeneous  fourth- 
order  partial  differential  equation  with  coefficients  constant 
in  parts  is  derived.  The  differential  equation  of  the  seme 
order  is  obtained  by  the  transformation  of  the  variable 
with  generalized  functions  on  the  right  side  of  the  equation. 
Applying  the  unilateral  Laplace  transformation  the  funda¬ 
mental  system  of  solutions  is  found  which  consists  of  the 
generalized  Krylov’s  functions  The  characteristic  equation 
of  the  linear  boundary-value  problem  is  determined  and  its 
eigenvalues  are  obtained  by  numerical  methods. 
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832547 

Diagonalized  Consistent  Mass  Matrix  and  the  Dy¬ 
namical  Finite  Element  Analysis  of  Elastic -Plastic 
Impact  in  Axisymmetrical  Problems 

Chien  Wei  Zang 

Appl.  Math,  and  Mechanic$,_3  (4),  pp  469-490  (1982) 
CSTANo.  531-82.112 

Key  Words:  Impact  response.  Elastic  plastic  properties, 
Matrix  methods,  Finite  element  technique 

The  diagonalized  consistent  mass  matrix  is  found  for  the 
triangular  ring  element  in  axisymmetrical  problems.  The 
results  of  this  work  eliminate  the  uncertainty  and  arbitrari¬ 
ness  of  the  lumped  mass  method  and  the  difficulty  of  com¬ 
putation  due  to  non-diagonslized  character  of  the  consistent 
mass  method.  The  foundations  of  the  finite  analysis  of 
elastic-plastic  axisymmetrical  impact  problems  are  also 
given. 


83-2548 

A  Family  of  Houbolt  Methods  for  Dynamic  Vibration 
Problems 

R.M  Thomas,  C.A.  Addison,  and  I.  Gladwell 
Dept,  of  Computer  Studies,  Univ.  of  Leeds,  Leeds 
LS2  9JT,  UK,  Inti.  J.  Numer.  Anal.  Methods  Geo- 
meeh., _7_  (3) ,  pp  321-336  (Juiy-Sept  1983)  6  figs, 
1 0  tables,  1 4  refs 

Key  Words:  Houbolt  methods.  Vibration  analysis 

The  well-known  Houbolt  method  for  dynamic  vibration 
problems  is  extended  to  a  class  of  methods  suitable  for  a 
variable-order  variable-step  computer  program  implementa¬ 
tion.  The  numerical  stability  problems  ot  these  methods 
is  discussed  and  a  family  of  extensions  with  improved  sta¬ 
bility  properties  is  derived.  Numerical  results  which  compare 
a  variety  of  Houbolt  methods  with  other  well-known  back¬ 
ward  differentiation  methods  are  presented. 


83-2549 

Effect  of  Ike  Regulation  of  Static  Compensators  on 
Dynamic  Stabflity  of  Power  System* 

Xue  Yu  Sheng  and  Feng  Chun  Bp 

Auto  of  Elect.  Power  Syst.,  (3),  pp  25-39  (1982) 

CSTA  621.31-82.18 8 

Key  Words:  Dynamic  stability 

A  mathematical  model  for  the  system  of  one  machine  oper¬ 
ating  through  an  external  Impedance  against  an  infinite  bus 


is  presented.  Based  on  the  small-oscillation  theory  two  forms 
of  dynamic  stability  lots  are  discussed.  The  stability  criterion 
and  the  analytic  equations  of  stable  regions  expressed  by 
parameters  of  both  power  system  and  compensator  are  given. 
The  effects  of  control  variables  on  dynamical  stability  are 
investigated.  A  linear  multivariable  control  scheme  using 
local  state  variables  is  proposed. 


83-2550 

Finite  Element  Anaiyais  of  Sinusoidal  Small-Ampli¬ 
tude  Vibration*  in  Deformed  V ucoclaatic  Solid*. 
Part  1:  Theoretical  Development 

K.N.  Morman,  Jr.  and  J.C.  Nagtegaal 
Ford  Motor  Co.,  Dearborn,  Ml,  Inti.  J.  Numer.  Meth¬ 
ods  Engrg.,  19.(7),  pp  1079-1 103  (July  1983)  8  figs, 
'6  tables,  17  refs 

Key  Words:  Periodic  response,  Hermonic  response.  Smell 
amplitudes.  Viscoelastic  properties.  Finite  element  tech¬ 
nique 

A  general  method  is  presented  for  the  isothermal  mechanical 
analysis  of  incompressible  material  solids  in  which  a  small- 
amplitude  time  harmonic  oscillation  is  superposed  on  a  static 
finite  deformation  field. 


83-2551 

Application  of  Non-linear  Oscillation  Methods  in 
the  Dynamic*  of  Rigid  Bodies 

Liu  Yan  Zhu 

J.  of  Shanghai  Chiao  Tung  Univ.  (3),  pp  145-154 
(1982) 

CSTA  621-82.40 

Key  Words:  Nonlinear  vibration.  Perturbation  theory 

Nonlinear  oscillation  methods  are  extensively  applied  to 
resolve  the  complicated  problems  of  the  dynamics  of  rigid 
bodies  A  survey  of  the  literature  on  the  application  of  quali¬ 
tative  and  approximate  analytical  methods  is  made,  with 
special  emphasis  on  the  perturbation  method  of  phase 
coordinates 


83-2552 

Free  and  Forced  Motion  of  a  Gyropendnlum 

V.  Krishnan  and  L.  Maunder 


Vikram  Sarabhai  Space  Centre,  Trivandrum,  India, 
IMechE.,  Proc.,  197,  pp  109-1 15  (June  1983)  9  figs, 
3  refs 

Key  Words:  Gyroscopes,  Pendulums,  Free  vibration,  Forced 
vibration 

The  theory  of  a  gyroscope  moving  under  gravity  is  extended. 
Two  types  of  suspension  are  investigated.  In  each  cate  results 
are  obtained  for  free  motion  and  for  forced  horizontal  vibra¬ 
tion. 


83-2553 

On  the  Dynamic  Analysis  of  Planar  Mechanisms  with 
Multiple  Clearances 

M  O  M.  Osman,  B.M.  Bahgat.  and  T.S.  Sankar 
Dept,  of  Mech.  Engrg.,  Concordia  Univ.,  Montreal, 
Canada,  IMechE.,  Proc.,  197,  pp  89-95  (June  1983) 
7  figs,  19  refs 

Key  Words:  Mechanisms,  Dynamic  analysis 

A  general  procedure  for  the  dynamic  analysis  of  planar 
mechanisms  with  multiple  clearance  is  developed.  The 
analysis  mainly  relies  on  determining  the  clearance  angles 
Bj:  its  first  and  second  derivatives.  The  governing  equations 
of  each  clearance  angle  are  developed.  A  quick -return  motion 
mechanism  with  seven  clearances  is  considered  to  illustrate 
the  procedure. 


MODELING  TECHNIQUES 


83-2554 

Modelling  and  Simulation  of  Vehicle  Bump  and 
Skid  Reaponse  Using  Bond  Graphs 

M.  Hubbard  and  D.  Karnopp 

Dept,  of  Mech.  Engrg.,  Univ.  of  California,  Davis, 
CA  95616.  Inti.  J.  Vehicle  Des.,_4J5),  PP  511-523 
(Sept  1983)  1 1  figs,  1  table,  8  refs 

Key  Words:  Mathematical  models.  Simulation,  Ground  ve¬ 
hicles,  Bond  graph  technique 

A  vehicle  model  and  temple  simulation  results  we  presented 
which  we  used  to  evaluate  safety  ejects  of  full-skid  motion 
and  the  encountering  of  Iwge  bumps  et  meed.  The  model 
consists  of  a  linearized  heave,  pitch  end  roll  submodel  cou¬ 
pled  to  nonlinew  suspension,  tire-force  and  lateral  dynamics 
submodels.  A  vector  word  bond  greph  provides  an  overview 
of  the  complete  System. 


83-2555 

Compatible  Dynamic  Finite  Elements  with  Diago¬ 
nalized  Consistent  Mass  Matrix 

Chien  Wei  Zang 

Appl.  Math,  and  Mechanics,,3.(5),  pp  565-576  (1982) 
CSTA  531-82.130 

Key  Words:  Finite  element  technique,  Impact  response.  Vi¬ 
bration  analysis 

Compactible  dynamic  finite  elements  with  diagonalized  con¬ 
sistent  mass  matrix  are  studied.  Compatible  form  functions 
are  obtained  not  only  for  tetrahedron  space  elements  but 
alto  for  triangular  ring  elements  with  diagonalized  consistent 
mass  matrices. 


83-2556 

Improvesnent  of  a  Large  Analytical  Model  Using  Test 
Data 

A.  Berman  and  E.J.  Nagy 

Kaman  Aerospace  Corp.,  Bloomfield,  CT,  AIAA  J., 
21  (8),  pp  1168-1 173  (Aug  1983)  1  fig,  5  tables,  21 
refs 

Key  Words:  Mathematical  models 

A  method  is  developed  which  uses  measured  normal  modes 
and  natural  frequencies  to  improve  an  analytical  mass  and 
stiffness  matrix  model  of  a  structure.  The  method  directly 
identifies,  without  itwation,  a  set  of  minimum  changes  in 
the  analytical  matrices  which  force  the  eigensolutions  to 
agree  with  the  test  measurements. 


83-2557 

Trimming  the  Fst  from  Finite-Element  Matrices 

T.  Havas 

Lockheed  Missiles  and  Space  Co.,  Palo  Alto,  CA, 
Mach.  Des.,^5  (16),  pp  99-102  (July  7,  1983)  2  figs 

Key  Words:  Finite  element  technique.  Matrix  reduction 
method 

The  row-by-row  matrix  reduction  end  the  total  matrix  reduc¬ 
tion  techniques  for  processing  complex  finite  element  prob¬ 
lems,  which  consume  very  little  processing  time,  we  de¬ 
scribed.  In  dynamic  analysis  the  results  for  loww  frequencies 
representing  basic  structural  behavior  show  excellent  agree¬ 
ment  with  original  matrix.  Results  for  highw  frequencies 
we  rougher  approximations  but  ere  satisfactory  for  showing 
coarse  structural  behavior. 
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NUMERICAL  METHODS 
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Element*  for  the  Numerical  Analysis  of  Wave  Motion 
in  Layered  Strata 

J.L.  Tassoulasand  E.  Kausel 

Dept,  of  Civil  Engrg.,  The  Univ.  of  Texas,  Austin,  TX, 
Inti.  J.  Numer.  Methods  Enqrg..  19  (7).  pp  1005-1032 
(July  1983)  7  figs,  13  refs 

Key  Words:  Numerical  analytii.  Wave  propagation,  Layered 
materials.  Footings,  Finite  element  technique 

A  technique  is  developed  for  the  numerical  analysis  of  wave 
motion  in  layered  strata.  Semidiscrete  particular  solutions 
satisfying  inhomogeneous  boundary  conditions  are  calcu¬ 
lated  by  the  finite  element  method.  These  solutions  are 
combined  with  semidiscrete  modes  of  an  appropriate  eigen¬ 
value  problem.  The  boundary  conditions  corresponding  to 
rigid  and  rough  footings  on  a  layered  stratum  are  treated  in 
detail.  Applications  are  considered  which  demonstrate  the 
validity  of  the  technique. 


83-2559 

Some  New  Developments  in  Non-linear  Vibration 
Theory  of  Discrete  Systems 

Ling  Fu  Hua 

J.  of  Shanghai  Chiao  Tung  Univ.  (4),  pp  155-170 
(1982) 

CST  A  621-82.41 

Key  Words:  Numerical  analysis.  Nonlinear  vibration 

Due  to  the  wide  application  of  computers  and  improved 
numerical  methods,  research  on  nonlinear  vibration  has 
developed  and  many  new  results  have  been  presented .  Appli¬ 
cation  of  the  direct  integration  method  it  quite  remarkable. 
The  problem  of  finding  periodic  solutions  of  nonlinear 
vibration  systems  it  regarded  at  a  two-point  boundary-value 
problem  and  is  treated  with  shooting  methods.  Under  certain 
conditions  steady  solutions  of  deterministic  aquations 
present  random  behavior.  This  chaotic  behavior  is  studied 
using  the  point  mapping  method. 


83-2560 

A  Numerical  Method  for  the  Forced  Nonlinear  Vi¬ 
bration 

O.H.  Kim  and  B.H.Lee 


Dept,  of  Mech.  Engrg.,  Korea  Advanced  Inst,  of 
Science  and  Tech.,  Seoul,  Korea,  Mech.  Res.  Comm., 
10(3),  pp  151-156(1983)  5  figs,  5  refs 

Key  Words:  Numerical  analysis.  Forced  vibration.  Nonlinear 
vibration 

When  system  dynamics  include  nonlinearity  and  discontinu¬ 
ity,  it  is  difficult  to  solve  the  steady  state  response  of  the 
system  to  excitation.  Description  of  a  numerical  method, 
based  on  the  fundamental  assumption  that  the  steedy-state 
reqx>nse  of  the  system  is  periodic,  is  presented.  The  method 
it  demonstrated  through  tome  examples  where  solutions 
having  the  same  period  of  excitation  are  derived. 


83-2561 

Idealized  Dynamic  Grid  Computation  of  Physical 
Systems 

J.C.  Anyiwo 

NASA  Langley  Res.  Ctr ,  Hampton.  VA.  22  pp 
(1982)  (Numerical  Grid  Generation.  Proc.  of  Sympo¬ 
sium  on  Numerical  Generation  of  Curvilinear  Coordi¬ 
nate  Systems  and  their  Use  in  the  Numerical  Solution 
of  Partial  Differential  Equations,  Apr  1982,  Nashville, 
TN) 

AD-A127  498 

Key  Words:  Numerical  analysis.  Finite  differance  technique 

The  construction  and  utility  of  an  idealized  computational 
space  for  finite-difference  computation  of  physical  systems 
is  considered. 


PARAMETER  IDENTIFICATION 

(See  No.  2406) 


OPTIMIZATION  TECHNIQUES 


83-2562 

A  Dynamic  Hunting  Optimizing  Controller 

Liu  Wan  Chiang  and  Wu  Tian  Fu 

Chinese  J.  Sci.  Instrument,^  (4),  pp  374-381  (1982) 

CSTA  681 -82.75 

Kay  Words:  Optimization,  Control  systems,  Hunting  mo¬ 
tion 
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The  input  structure  it  uar  oriented  providing  for  simple 
trensfer  function  representation  between  nodes. 


The  fundamental  principle  and  design  method  of  an  opti¬ 
mizing  controller  with  dynamic  hunting  is  explained  in 
accordance  with  the  control  theory.  This  controller  can  be 
used  in  a  process  control  system. 


83-2563 

A  Time-Domain  Parameter  Optimization  Algorithm 
for  Control  Systems 

Z.S  Wang  and  A.A.  Seireg 

Univ.  of  Wisconsin-Madison,  Madison,  Wl,  Computers 
Mech.  Engrg.,_2_(1),  pp  73-81  (July  1983)  9  figs,  3 
tables,  22  refs 

Key  Words:  Optimization,  Time-domain  method,  Dynamic 
stability 

The  method  it  based  on  a  time-domain  formulation  which 
is  deduced  from  analytically  integrating  the  quadratic  func¬ 
tion  by  using  the  modal  matrix.  The  quadratic  integral  and 
stability  constraints  can  be  estimated  simultaneously  and 
systematically.  The  search  algorithm  uses  an  augmented 
penalty  function.  Optimum  solutions  with  guaranteed  sta¬ 
bility  can  be  achieved  without  concern  as  to  whether  the 
starting  point  it  in  a  stable  or  unstable  region. 


83-2565 

Uaer'a  Manual  for  Using  MASON:  A  Frequency  Re¬ 
sponse  Program  which  Handles  Any  System  of 
Transfer  Functions  Described  by  a  Signal  Flow  Graph 

L.C.  Boger 

Detroit  Diesel  Allison,  Indianapolis,  IN,  Rept.  No. 
DDAD/EDR-1 1 187,  NTIS/DF-83/007A,  85  pp  (Sept 
1982) 

PB83-192187 

Key  Words:  Computer  programs.  Frequency  response.  Con¬ 
trol  systems 

MASON  is  a  frequency  response  computer  program  useful 
in  the  design  and  analysis  of  linear  control  systems  Complex 
signal  flowgraphs  involving  either  Laplace  transform  or  Z- 
traniform  transmittances  are  reduced  via  a  computational 
algorithm  based  on  Mason’s  gain  formula.  The  transmittances 
may  include  nonlinear  transfer  functions  such  at  transport 
lags  or  actual  gain/phase  data  from  experimental  testing. 
The  input  structure  is  user  oriented  providing  for  simple 
transfer  function  representation  between  nodes.  Frequency 
response,  resonant  peak,  resonant  frequency  and  gain  and 
phase  margin  are  calculated  where  appropriate  and  form  the 
program  output. 


COMPUTER  PROGRAMS 

(Also  see  No.  2355) 


83-2564 

MASON:  Frequency  Response  Calculation  of  Control 
Systems 

L.C.  Boger 

Detroit  Diesel  Allison,  Indianapolis,  IN,  Mag.  tape 
NTIS/DF-83/007  (Sept  1982) 

PB83-192195 

Kay  Words:  Computer  programs,  Frequency  response,  Con¬ 
trol  systems 

MASON  it  a  frequency  response  computer  proram  useful 
in  the  design  and  analysis  of  control  systems.  Complex  signal 
flowgraphs  involving  either  Laplace  transform  or  Z-trane- 
form  transmittances  are  reduced  via  a  computational  algo¬ 
rithm  based  on  Mason’s  gain  formula.  The  transmittances 
may  include  nonlinear  transfer  functions  such  as  tranmort 
lags  or  actual  gain/phase  data  from  experimental  testing. 


83-2566 

Computer  Program  ADSR-2  for  die  Torsional  Analy¬ 
sis  of  Drives  ( Programmer  stem  ADSR  2  cur  Dreh- 
achwingungsanalysc  von  Antsiebamtaen) 

Konstruktion.,35  (7),  p  289  (July  1983) 

(In  German) 

Key  Words:  Computer  programs.  Torsional  vibration.  Me¬ 
chanical  drives.  Shafts,  Gears 

The  program  ADSR-2  is  described  which  is  used  for  the 
calculation  of  torsional  vibrations  of  drivelines  with  one-  or 
multistep  uxir  gears,  and  planetary  gear  steps  with  one  or 
more  pie  notary  wheels.  The  program  can  alto  calculate  all 
natural  frequencies  and  mode  shapes  of  a  system  from  a 
dynamic  model.  Furthermore,  the  additional  dynamic  loads 
on  shafts  and  gear  teeth  caused  by  forces  and  deflection 
excitation  can  alto  be  determined.  Interested  parties  should 
address  their  inquiries  to  the  editorial  staff  of  ’Konttruktton’, 
Springsr-Vsrlag,  Otto-Suhr-Allee  26-28,  D-1C00  Berlin  10. 
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GENERAL  TOPICS 


Key  Words:  Standards  and  codes,  Balancing  techniques. 
Rotors 


CRITERIA,  STANDARDS,  AND 
SPECIFICATIONS 

83-2567 

Procedures  for  Balancing  of  Flexible  Rotors 

American  National  Standards  Institute,  ANSI  S2.42- 
1982  (ASA  46-1982) 


The  standard  contains  a  classification  of  rotors  into  groups 
according  to  their  balancing  requirements  as  influenced  by 
the  flexural  stiffness  and  imbalance  distribution  of  the  rotor. 
Certain  classes  of  rotors  can  be  balanced  by  normal  or 
modified  rigid  rotor  techniques.  Other  more  flexible  rotors 
sometimes  require  high-speed  balancing.  The  purpose  of 
the  standard  is  to  provide  direction  on  avoiding  gross  defi¬ 
ciencies  or  unattainable  requirements.  The  fundamentals 
of  flexible  rotor  balancing  are  discussed  as  well  as  methods 
for  assessing  final  imbalance.  Guidance  is  given  for  judging 
final  balance  quality. 


PERIODICALS  SCANNED 


ACTA  MECHANICA 
(Acta  Mach.) 

Sprirtger-Verlag  New  York,  Inc. 

178  Fifth  Ava. 

New  York,  NY  10010 

ACTA  MECHANICA  SOLIDA  SINICA 

(Acta  Mach.  Solida  Siniee,  Chineaa  Soc.  Thao.  Appl.  Mach.) 

Chinan  Society  of  Theoretical  and  Applied  Meehan ict 

GuoziShudian 

P.O.  Box  399 

Beijing,  China 

ACUSTICA 

(Acuetkal 

S.  Hirzel  Verlag,  Poefach  40 
7000  Stuttgart  1 
West  Germany 

AERONAUTICAL  JOURNAL 
(Aeronaut.  J.) 

Royal  Aeronautical  Society 
4  Hamilton  PI. 

London  W1V0BQ.UK 

AERONAUTICAL  QUARTERLY 
(Aeronaut.  Quart.) 

Royal  Aeronautical  Society 
4  Hamilton  PI. 

London  W1V0BQ.UK 

AIAA  JOURNAL 
(AIAA  J.I 

American  Inititute  of  Aeronautic!  and  Aftronautlo 
1633  Broadway 
New  York.  NY  10019 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS, 

PROCEEDINGS 

(ASCE.Proc.) 

ASCE 

United  Engineering  Center 
345  E.  47th  St. 

New  York.  NY  10017 

JOURNAL  OF  ENGINEERING  MECHANICS 
(ASCE  J.  Engrg.  Mach.) 

JOURNAL  OF  STRUCTURAL  ENGINEERING 
(ASCE  J.  Struc.  Engrg.) 

AMERICAN  SOCIETY  OF  LUBRICATION  ENGINEERS, 

TRANSACTIONS 

(ASLE,  Trane.) 

ASLE 

838  Buna  Highway 
Park  Ridge,  I L  60068 


AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS, 

TRANSACTIONS 

(Trane.  ASME) 

ASME 

United  Engineering  Center 
345  E.  47th  St. 

New  York,  NY  10017 

JOURNAL  OF  APPLIED  MECHANICS 
(J.  Appl.  Mach.,  Trane.  ASME) 

JOURNAL  OF  DYNAMIC  SYSTEMS.  MEASURE¬ 
MENT  AND  CONTROL 
(J.  Dynam.  Syet..  Mae*.  Control,  Trane.  ASME) 

JOURNAL  OF  ENERGY  RESOURCES  TECHNOL¬ 
OGY 

(J.  Energy  Reeourcee  Tech.,  Trane.  ASME) 

JOURNAL  OF  ENGINEERING  FOR  INDUSTRY 
(J.  Engrg.  Indue.,  Trane.  ASME) 

JOURNAL  OF  ENGINEERING  FOR  POWER 
IJ.  Engrg.  Power,  Trane.  ASME) 

JOURNAL  OF  LUBRICATION  TECHNOLOGY 
(J.  Lubrie.  Tech..  Trane.  ASME) 

JOURNAL  OF  PRESSURE  VESSEL  TECHNOLOGY 
(J.  Praaeure  Vaaaal  Tech.,  Trane.  ASME) 

JOURNAL  OF  VIBRATION.  ACOUSTICS.  STRESS, 

AND  RELIABILITY  IN  DESIGN 

(J.  Vb.,  Acouat.,  Straw,  Ral.  Da*.,  Trane.  ASME) 

APPLIED  ACOUSTICS 
(Appl.  Annual. ) 

Applied  Science  Publi*her*.  Ltd. 

Ripple  Road,  Barking 
Etiex,  UK 

ARCHIVE  OF  APPLIED  MECHANICS 
(Arch.  Appl.  Mach.) 

Springer- Verlag 
44  Haru  Way 
Secaucus,  NJ  07094 

ASTRONAUTICS  AND  AERONAUTICS 
(Aatronaut.  Aeronaut) 

American  Inrtitute  of  Aeronautic*  end  Aeronautic* 

1633  Broadway 
New  York,  NY  10019 

AUTOMOSILTECHNISCHE  ZEITBCHRIFT 
(Automobihech.  Z.) 

Franckh'ache  Verlagthandlung 
Abteihirtg  Technlk 
7000  Stuttgart  1 
Pfizer  itratee  5-7 
Wee  Germany 
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AUTOMOTIVE  ENGINEER  (UK) 

(Auto.  Engr.  (UK) 

Mechanical  Engineering  Publication!  Ltd. 

P.O.  Box  24 

Northgete  Ave.,  Bury  St.  Edmund! 

Suffolk  IP32  6BW,  UK 

AUTOMOTIVE  ENGINEERING  (SAE) 

(Auto.  Engrg.  (SAE)) 

Society  of  Automotive  Engineer!,  Inc. 

400  Commonwealth  Or. 

Warrendale,  PA  15096 

BALL  BEARING  JOURNAL  (EngIMt  Edition) 

(Ball  Soaring  J.) 

SKF  (U.K.)  Ltd. 

Luton.  Bedford  (hire 
LU3  3BL,  UK 

BROWN  BOVERI  REVIEW 
(Brown  Bovarl  Rev.) 

Brown  Boveri  and  Co.,  Ltd. 

CH-6401 ,  Baden  Switzerland 

BULLETIN  OF  JAPAN  SOCIETY  OF  MECHANICAL 

ENGINEERS 

(Bull.  JSME) 

Japan  Society  of  Mechanical  Engineer! 

Sanihin  Hokuiei  Bldg. 

H-9  Yoyogi  2-chome  Shibuya-ku 
Tokyo  151, Japan 

CANADIAN  JOURNAL  OF  CIVIL  ENGINEERING 
(Can.  J.  Civ.  EngrgJ 

National  Reward)  Council  of  Canada 
Ottawa,  Canada  K1A  OR6 

CHARTERED  MECHANICAL  ENGINEER 
(Chart.  Mach.  Engr  J 

Inatitution  of  Mechanical  Engineer! 

P.O.  Box  24 

Northgete  Ave.,  Bury  St.  Edmund! 

Suffolk  IP32  6BW,  UK 

CHINA  SCIENCE  AND  TECHNOLOGY  ABSTRACTS 
(China  Sci.  Tech.  Abstracts) 

International  I nformation Service  Ltd. 

P.O.  Box  24683 

ABD  Pott  Office,  Hong  Kong 

CIVIL  ENGINEERING  (NEW  YORK) 

(Civ.  Engrg.  (NY)) 

ASCE 

United  Engineering  Center 
346  E.  47th  St. 

New  York,  NY  10017 

COMPUTERS  AND  STRUCTURES 
(Computer!  Struc.) 

Pergemon  Prate  Inc. 

Maxwell  Houw,  Falrview  Park 
Elmtford,  NY  10623 

COMPUTERS  IN  MECHANICAL  ENGINEERING 
(Computer!  Mach.  EnpgJ 
ASME 

United  Engineering  Center 
346  E.  47th  St. 

New  York,  NY  10017 


DESIGN  NEWS 
(Dea.  Newt) 

Calmer!  Publish ing  Co.,  I nc. 

221  ColumbutAve. 

Bo  (ton,  MA  02116 

DIESEL  PROGRESS 
(Dieael  Prog.) 

Oiewl  Progreu 
13555  Bithop'sCt. 

Brookfield.  Wl  53036 

EARTHQUAKE  ENGINEERING  AND  STRUCTURAL 
DYNAMICS 

(Earthquake  Engrg.  Struc.  Dynam.) 

John  Wiley  &  Sons  Ltd. 

Baffin!  Lane 

Chichester,  Sunex  P019  1UD,  England 

ELECTRONIC  PRODUCTS 
( Electronic  Prod.) 

Heartt  Business  Communication!,  Inc. 

P.O.  Box  730 
Garden  City.  NY  11530 

ENGINEERING  STRUCTURES 
(Engrg.  Struc.) 

IPC  Science  and  Technology  Press  Ltd. 

Westbury  Houw 
P.O.  Box  63.  Bury  St. 

Guildford,  Surrey  GU2  SBH,  UK 

EXPERIMENTAL  MECHANICS 
(Exptl.  MechJ 

Society  for  Experimental  Strew  Analysis 
14  Fairfield  Dr. 

Brookfield  Center.  CT  06806 

EXPERIMENTAL  TECHNIQUES 
(Expt.  TechJ 

Society  for  Experimental  Strew  Analysis 
14  Fairfield  Dr. 

Brookfield  Center,  CT  06806 

FEINGERATETECHNIK 

(Faingeratetachnk) 

VEB  Verlag  Technik 
Berlin,  E.  Germany 

FEINWERKTECHNIK  UNO  MESSTECHNIK 
(Fakwvarktach.  u.  MeeetechJ 
Carl  Hanter  Verlag 
Posttech  860420 
D-8000  Munchen  86 
Fed.  Rep.  Germany 

FERTIGUNGSTECHNIK  UNO  BETRIEB 
(Fartlgungetech.  u.  Batrieb) 

VEB  Verlag  Technk 

Postfach  293 

102  Berlin,  E.  Germany 

FORSCHUNG  IM  INGENIEURWESEN 
(Foraeh.  Ingenlaurweaen) 

Vera  in  Dautschar  Ingen  bur,  GmbH 
Poetfach  1138 
Graf-Racka  Str.  84 
4  Ddtwldorf  1 ,  W.  Germany 
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GUM  Ml  ASBEST  KUNSTSTOFFE 
(Gumml  AAm  KunatstJ 

A.W.  Centner  Verlag  GmbH  &  Co.  KG 
Forststrasse  131,  Postfach  688 
7000  Stuttgart  1 ,  W.  Germany 

HEATING/PIPING/AIR  CONDITIONING 
(Haeting/Pip'mdAIr  CondJ 

Circulation  Dapt. 

61 4  Superior  Ave.  Weft 
Cleveland,  OH  44113 

HEBEZEUGE  UNO  FOROERMITTEL 
(Hebeotauga  u.  FordermKteO 
VEB  Verlag  Technik 
102  Berlin 
Poftlach  293 
E .  Germany 

HIGH  TECHNOLOGY 
IHigh  TecbJ 

Subtcription  Service  Dept. 

P.O.  Box  2628 
Boulder.  CO  80322 

HYDRAULICS  AND  PNEUMATICS 
(Hydraul.  Pneumat  J 
Penton/IPC,  Inc. 

614  Superior  Ave.  Wed 
Cleveland,  OH  44113 

HYDROCARBON  PROCESSING 
(Hydrouaihuu  PvooeasinQ) 

Gulf  Publishing  Co. 

P.O.  Box  2608 
Houiton,  TX  77001 

IBM  JOURNAL  OF  RESEARCH  AND  DEVELOPMENT 
(IBM  J.  Rea.  Dev.) 

I  n  ter  national  Business  Machine!  Carp. 

Ar  monk.  NY  10604 

INDUSTRIAL  LUBRICATION  AND  TRIBOLOGY 
(Indue.  Lubrk.  TrfcJ 

Peterson  Publishing  Co.  Ltd. 

Peterton  Houaa,  Northbank, 

Berryhill  Induftrial  Eftate 
Drortwich.  Wore*  WR9  9BL,  England 

INDUSTRIAL  RESEARCH  AND  DEVELOPMENT 
(Indue.  Rea.  DevJ 

P.O.  Box  1030 
Barrington,  IL  60010 

INGENIEUR-ARCHIV 

(Ing.ArahJ 

Springer -Varlag  New  York,  Inc. 

176  Fifth  Ave. 

New  York,  NY  10010 

INSTITUTE  OF  ELECTRICAL  AND  ELECTRONICS 
ENGINEERS,  PROCEEDINGS 
(lEEE.ProeJ 
IEEE 

United  Engineering  Center 
346  E.  47th  St. 

Naw  York,  NY  10017 


INSTITUTE  OF  ELECTRICAL  AND  ELECTRONICS 
ENGINEERS,  TRANSACTIONS 
(IEEE,  TranaJ 
446  Hoet  Lane 
Pifcataway,  NJ  08854 

INDUSTRIAL  ELECTRONICS 
(Indue.  Electron  led 

INDUSTRY  APPLICATIONS 
(Indue.  Applic.) 

INSTRUMENTATION  AND  MEASUREMENT 
(Inatrum.  Mane.) 

POWER  APPARATUS  AND  SYSTEMS 
(Power  Apparatus  Syat.) 

VEHICULAR  TECHNOLOGY 
( Vehicular  Tech.) 

INSTITUTE  OF  MARINE  ENGINEERS.  TRANSACTIONS 
(TM) 

(Inal.  Marine  End-.  Trane.  (TM)) 

I  nit  itute  of  Marine  Engineers 
76  Mark  Lane 
London  EC3R  7JN,  UK 

INSTITUTE  OF  MEASUREMENT  AND  CONTROL. 

TRANSACTIONS 

(Inat.  Maas.  Control,  Trana.) 

Institute  of  Measurement  and  Control 
20  Pael  St. 

London  W8  7PD.UK 

INSTITUTION  OF  MECHANICAL  ENGINEERS.  PRO¬ 
CEEDINGS.  PART  C:  MECHANICAL  ENGINEERING 
SCIENCE 
(IMaahE.Proe.) 

Institution  of  Mechanical  Engineers 
1  Birdcage  Walk.  Westminster, 

London  SW1.UK 

INSTRUMENT  SOCIETY  OF  AMERICA.  TRANSACTIONS 
(ISA  TransJ 

Instrument  Society  of  America 
400  Stenwix  St. 

Pittsburgh,  PA  15222 

INSTRUMENTATION  TECHNOLOGY 
(Instmm.  TeahJ 

Instrument  Society  of  America 
67  Alexander  Dr. 

P.0.  Box  12277 

Research  Triangle  Park,  NC  27709 

INTERNATIONAL  JOURNAL  OF  CONTROL 
(Inti.  J.  Control) 

Taylor  and  Francis  Ltd. 

10-14  Macfclln  St. 

London  WC2B6NF.  UK 

INTERNATIONAL  JOURNAL  OP  ENGINEERING 

SCIENCE 

(Inti.  J.  Ends.  SoL) 

Pargamon  Press  Inc. 

Maxwell  House,  Fakview  Park 
Etmsford.NY  10523 


INTERNATIONAL  JOURNAL  OF  FATIGUE 
(1ml.  J.  Fatigue) 

Butterworth  Scientific  Ltd. 

Journals  Div., 

P.O.  Box  63,  Westbury  House,  Bury  St. 

Guildford  GU2  SBH,  Surrey,  UK 

INTERNATIONAL  JOURNAL  OF  IMPACT 

ENGINEERING 

(Inti.  J.  Impact  Engrg.) 

Pergamon  Press  I  nc. 

Maxwell  House,  Fairview  Park 
Elmsford.  NY  10S23 

INTERNATIONAL  JOURNAL  OF  MACHINE  TOOL 
DESIGN  AND  RESEARCH 
(Inti.  J.  Mach.  Tool  Oat.  Res.) 

Pergamon  Press  Inc. 

Maxwell  House,  Fairview  Park 
Elmsford.  NY  10523 

INTERNATIONAL  JOURNAL  OF  MECHANICAL 
SCIENCES 
(Intl.J.  Mech.SclJ 
Pergamon  Press  Inc. 

Maxwell  House,  Fairview  Park 
Elmsford,  NY  10523 

INTERNATIONAL  JOURNAL  OF  NONLINEAR 

MECHANICS 

(Intl.J.  Nonlin.  Mech.) 

Pergamon  Press  Inc. 

Maxwell  House,  Fairview  Park 
Elmsford.  NY  10623 

INTERNATIONAL  JOURNAL  FOR  NUMERICAL  ANO 
ANALYTICAL  METHODS  IN  GEOMECHANICS 
(Inti.  J.  Numar.  Anal.  Methods  Geomech.) 

John  Wiley  ft  Sons  Ltd. 

Baff  ins  Lane 

Chichester,  Sussex  P019  1UD,  England 

INTERNATIONAL  JOURNAL  FOR  NUMERICAL 
METHODS  IN  ENGINEERING 
(Inti.  J.  Numar.  Methods  Envg.) 

John  Wiley  &  Sons  Ltd. 

Beffins  Lane 

Chichester,  Sussex  P019  1UO,  England 

INTERNATIONAL  JOURNAL  OF  SOLIDS  ANO 

STRUCTURES 

(Intl.J.  Solids  Struc.) 

Pergamon  Press  I  nc. 

Maxwell  House,  Fairview  Park 
Elmsford.  NY  10523 

INTERNATIONAL  JOURNAL  OF  VEHICLE  DESIGN 
(Inti.  J.  Vehicle  Dos.) 

Indorse  lance  Enterprises  Ltd. 

La  Motte  Chambers,  St.  Heller, 

Jersey,  Channel  Islands,  UK 

ISRAEL  JOURNAL  OF  TECHNOLOGY 
(Israel  J.  TeehJ 

Welzmann  Science  Press  of  Israel 
Box  801 

Jerusalem,  Israel 


JOURNAL  OF  THE  ACOUSTICAL  SOCIETY  OF 

AMERICA 

(J.  ASA) 

American  Institute  of  Physics 
335  E.  45th  St. 

New  York,  NY  10010 

JOURNAL  OF  AIRCRAFT 
(J.  Aircraft) 
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CALENDAR 


FEBRUARY  1984 


22-24 

IAVD  Congress  on  Vehicle  Component  Design 
llAVD]  Geneva,  Switzerland  (Dr.  M.A.  Dorghem, 
Internetionel  Association  for  Vehicle  Design,  The 
Open  University,  Mfalton  Hell,  Milton  Keynes  MK7 
6AA  -  (0906)  663946. 

27-Mar  2 

International  Congress  and  Exposition  [SAE] 
Detroit,  Ml  (SAE  Hqs.) 

MARCH  1984 

13-15 

12th  Symposium  on  Explosives  and  Pyrotechnics 
[Applied  Physics  Lab.  of  Franklin  Research  Cen¬ 
ter!  San  Diego.  CA  (EBP  Affairs,  Franklin  Re¬ 
search  Center.  Philadelphia.  PA  191 03-  (216)  448- 
1236) 

20-23 

Balancing  of  Rotating  Machinery  Symposium 
(Vibration  Institute]  Philadelphia,  Pennsylvania 
(Dr.  Ronald  L.  Eshleman.  Director.  Vie  Vibratin 
Institute,  101  W.  65th  St..  Suite  206,  Clarendon 
Hills.  IL  60614  -  (312)  664-2264) 

APRIL  1984 

9-12 

Design  Engineering  Conference  and  Show  [ASME] 
Chicago,  IL  (ASME Hqs.) 

9-13 

2nd  International  Conference  on  Recent  Advances 
in  Structural  Dynamics  (Institute  of  Sound  and 
Vibration  Research]  Southampton,  England  (Dr. 
Maurice  Petyt,  Institute  of  Sound  end  Vibration 
Research,  The  University  of  Southampton,  909 
6NH.  England  -  (0703)  669122.  Ext.  2297) 

30-May  3  Institute  of  Environmental  Sciences'  30th  Annuel 
Technical  Meeting  [IES]  Orlando,  PL  (IES,  940 
E.  Northwest  Hwy.,  Mr.  Prospect.  1 L  60056  ■  (312) 
266-1661) 

MAY  1984 

1-3 

Mechanical  Failures  Prevention  Group  38th  Sym¬ 
posium  (National  Bureau  of  Standards,  Washing¬ 
ton.  D.C.]  Gaithersburg,  MD  (Dr.  J.O.  Early, 
Metallurgy  Division,  Room  A163,  Bldg.  223, 
National  Bureau  of  Standards,  Washington,  D.C 
20234) 

7-10 

30th  International  Instrumentation  Symposium 
(Instrument  Society  of  America]  Denver,  CO 
(Robert  Jervis,  Grumman  Aerospace  Corp.,  Mall 
Stop  T0 1-06,  Bethpaga,  NY  1 1714) 

7-11  Acouitical  Society  of  America,  Spring  Meeting 
[ASA]  Norfolk,  VA  (ASA  Hut.) 

10-1 1  12th  Southeastern  Conference  on  Theoretical  and 
Applied  Mechanics  [Auburn  University)  Callaway 
Gardens,  Pine  Mountain.  GA  (J.  Fred  O'Brien,  Di¬ 
rector,  Engineering  Extension  Service,  Auburn 
University ,  AL  36849  -  (205)  8264370) 


JUNE  1984 


26-28 

Machinery  Vibration  Monitoring  and  Analysis 
Meeting  [Vibration  Institute)  New  Orleans.  LA 
(Dr.  Ronald  L.  Eshleman,  Director,  The  Vibration 
Institute,  101  W.  66th  St..  Suite  206,  Clarendon 
Hills.  IL  60514  -  (312)  664-2264) 

JULY  1984 

21-28 

8th  World  Conference  on  Earthquake  Engineering 
[Earthquake  Engineering  Research  Institute]  San 
Francisco.  CA  (EEP.-8WCEE,  2620  Telegraph 
Avenue.  Berkeley,  C*  94704) 

AUGUST  1984 

6-9 

West  Coast  International  Meeting  [SAE]  San 
Diego.  CA  (SAE  Hqs.) 

19-25 

XVIth  International  Congress  on  Theoretical  and 
Applied  Mechanics  [International  Union  of  Theo¬ 
retical  and  Applied  Mechanics]  Lyngby.  Denmark 
(Prof.  Frithiof  Nbrdson,  President,  or  Dr.  Niels 
Olhoff,  Executive  Secretary,  ICTAM,  Technical 
University  of  Danmark,  Bldg.  404.  Dk-2800  Lyng¬ 
by.  Denmark) 

SEPTEMBER  1984 

9-1 1 

Petroleum  Workshop  and  Conference  [ASME] 
San  Antonio.  TX  (ASME  Hqs.) 

11-13 

Third  International  Conference  on  Vibrations  in 
Rotating  Machinery  [Institution  of  Mechanical 
Engineers]  University  of  York,  UK  (IMachE Hqs.) 

30-Oct  4 

Power  Generation  Conference  [ASME]  Toronto, 
Ontario,  Canada  (ASMS Hqs.) 

OCTOBER  1984 

8-12 

Acoustical  Society  of  A  mar  ice,  Fall  Meeting 
[ASA]  Minneapolis.  MN  (ASA  Hqs.) 
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CALENDAR  ACRONYM  DEFINITIONS  AND  ADDRESSES  OF  SOCIETY  HEADQUARTERS 


AHS: 

American  Helicopter  Society 

1325  18  St.  N.W. 

Washington,  D.C.  20036 

IFToMM: 

International  Federation  for  Theory  of 
Machines  and  Mechanisms 

U.S.  Council  for  TMM 
c/o  Univ.  Mass..  Dept.  ME 

Amherst,  MA  01002 

AIAA: 

American  Institute  of  Aeronautics  and 
Astronautics 

1290  Sixth  Ave. 

New  York,  NY  10019 

INCE: 

Institute  of  Noise  Control  Engineering 

P.O.  Box  3206,  Arlington  Branch 
Poughkeepsie,  NY  12603 

ASA: 

Acoustical  Society  of  America 

335  E.  45th  St. 

New  York,  NY  10017 

ISA: 

Instrument  Society  of  America 

400  Stanwix  St. 

Pittsburgh.  PA  15222 

ASCE: 

American  Society  of  Civil  Engineers 

345  E.  45th  St. 

New  York,  NY  10017 

SAE: 

Society  of  Automotive  Engineers 

400  Commonwealth  Drive 

ASME: 

American  Society  of  Mechanical  Engineers 

Warrendale,  PA  1 5096 

345  E.  45th  St. 

New  York,  NY  10017 

SEE: 

Society  of  Environmental  Engineers 
Owles  Hall.  Buntingfond.  Hertz. 

ASTM. 

American  Society  for  Testing  and  Materials 

SG9  9PL,  England 

1916  Race  St. 

Philadelphia.  PA  19103 

SESA: 

Society  for  Experimental  Stress  Analysis 

ICF: 

International  Congress  on  Fracture 

Tohoku  University 

14  Fairfield  Drive 

Brookfield  Center.  CT  06805 

Sendai.  Japan 

SNAME: 

Society  of  Naval  Architects  and  Marine 

IEEE: 

Institute  of  Electrical  and  Electronics 

Engineers 

345  E.  47th  St. 

New  York.  NY  10017 

Engineers 

74  Trinity  PI. 

New  York.  NY  10006 

IES. 

Institute  of  Environmental  Sciences 

940  E.  Northwest  Highway 

Mt.  Prospect,  IL  60056 

SPE: 

Society  of  Petroleum  Engineers 

6200  N.  Central  Expressway 

Dallas.  TX  75206 

IMechE: 

Institution  of  Mechanical  Engineers 

1  Birdcage  Walk,  Westminster, 

London  SW1,  UK 

SVIC: 

Shock  and  Vibration  Information  Center 
Naval  Research  Lab.,  Code  5804 
Washington,  D.C.  20375 
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PUBLICATION  POLICY 


Unsolicited  articles  are  accepted  for  publication  in 
the  Shock  and  Vibration  Digest  Feature  articles 
should  be  tutorials  and/or  rev.ews  of  areas  of  interest 
to  shock  and  vibration  engineers.  Literature  review 
articles  should  provide  a  subiective  critique/summary 
of  papers,  patents,  proceedings,  and  reports  of  a 
pertinent  topic  in  the  shock  and  vibration  field.  A 
literature  review  should  stress  important  recent 
technology  Only  pertinent  literature  should  be 
cited.  Illustrations  are  encouraged.  Detailed  mathe¬ 
matical  derivations  are  discouraged,  rather,  simple 
formulas  representing  results  should  be  used.  When 
complex  formulas  cannot  be  avoided,  a  functional 
torm  should  be  used  so  that  readers  will  understand 
the  interaction  between  parameters  and  variables. 

Manuscripts  must  be  typed  (double-spaced)  and 
figures  attached  It  is  strongly  recommended  that  lino 
figures  be  rendered  in  ink  or  heavy  pencil  and  neatly 
labeled.  Photographs  must  be  unscreened  glossy 
black  and  white  prints  The  format  for  references 
shown  in  DIGEST  articles  is  to  be  followed 

Manuscripts  must  begin  with  a  brief  abstract,  or 
summan/.  Only  material  referred  to  in  the  text  should 
be  includ  in  the  list  of  References  at  the  end  of  the 
artic'  References  should  be  cited  in  text  by  consecu¬ 
tive  numbers  in  brackets,  as  in  the  example  below 


Unfortunat*lv.  such  information  b  often  un¬ 
reliable,  particularly  statistical  data  pertinent 
to  a  reliability  assessment,  as  has  been  previous¬ 
ly  noted  [  1  ] . 

Critical  and  certain  related  excitations  were 
first  applied  to  the  problem  of  assessing  system 
reiiat'i  ry  almost  a  decade  a 90  (2) .  Since  then, 
it".  -  ation*  that  have  bean  developed  and  the 
practical  applications  that  have  been  explored 
[ 3-7 J  indicate  that  .  .  . 

The  format  and  style  th  nst  of  References  at 
the  end  of  the  article  a  as  1  lows: 

•  each  citat  on  number  as  It  appears  in  text 
(not  m  alphabetical  order) 

•  last  name  of  author/editor  followed  by 
initials  or  first  name 

•  titles  of  articles  within  quotations  titles  of 
books  unde' lined 


•  abbreviated  title  of  journal  in  which  article 
was  published  (see  Periodicals  Scanned  list 
in  January,  June,  and  December  issuesl 

•  volume,  number  or  issue,  and  pages  for 
journals;  publisher  for  books 

•  year  of  publication  In  parentheses 

A  sample  reference  list  is  given  below. 

1.  Pletzer,  M.F.,  "Transonic  Blade  Flutter  -  A 
Survey,"  Shock  Vib  Dig.,  JM7),  pp  97-106 
(July  19751. 

2.  Bisplinghoff,  R.L..  Ashley,  H.,  and  Half¬ 
men,  R.L.,  Aeroelastlcity,  Addision-VJ»  fey 
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